WO 99/49735 



o *9 ^1}"/* k jl:^¥M\ .-u, '4J ,,! ^ ^ « o 

PCT/US99/06644 



1/56 



MOAT - B 
MRP 

MOAT - B 
MRP 

MOAT- B 
MRP 
MOAT 
MRP 
MOAT 
MRP 
MOAT- 
MRP 
MOAT- 
MRP 
MOAT - i 
MRP 
MOAT - E 
MRP 
MOAT- B 
MRP 
MOAT-B 
MRP 
MOAT- 8 
MRP 
MOAT-B 
MRP 
MOAT-B 
MRP 

MOAT- B 
MRP 

MOAT-B 
MRP 



1 MALRC 
1 



FCSADCSDPLWDWNVTVWTSNPDFTKCFONTVLVWVPCFYLWACFPrYFLyLSRHORCYIOMTPLNKTKTALGKLLWI VCWADLFYSrWERSRGI IS 



-B 78 
301 
B 167 
396 
B 267 
496 
B 365 
596 
3 461 
694 
i 561 
794 
646 
894 
732 
993 
832 
1083 



MLP 

-^P SLrKVL _^ FY^AcUvuioiFHXCFV^; 

Rt/AMTUUrVDvn «. ~. 



932 
1183 
1031 
1283 
1130 
1393 
1230 
1 4 B3 



- v l ^W.L.vuHVYrMlcrVSGMRI 

W ~ LS " m> DPIVWGTQEHTKVR USV. C A^ 1S0 0 IA v^iU S ,^iuaRC^Hl!:K S P M SFF E R T PS^^pl^ OT 

^™««~« V^ T VX r *XPLVP«X.„p. «---^^SP r s rS SS^^ 1 R A YKA EE RC OELFO A„0 

^^^^Vy''''^'T^^^'|T*y^*^*'^^'fTf ^^^^^|^^^^^^^y^^^y*^^^^^ 1 "'^y R ^^*^ v ^ wo1 .SVERVIEYTOL E KEAPWEYOK . R 

PPPAWPHECTIXF^F^SPCCP LVUCHLTA LJKSO EKVGIVGRTCACKSSLISALFRLSE. PEGKXWIDKILrrEICLHDLRKKMSI I P0EPVX.FTG 
-~UrVE P ^R^^ 

Tl AHRLNTIKOYTRVI VLDKGEIOEYGAPSDLLOOR - CL.FYSMAKDACLV .53. 



3 

200 
77 
300 
166 
395 
266 
495 
364 
595 
460 
693 
560 
793 
645 
893 
731 
992 
831 
1082 
931 
1182 
1030 
1282 
1129 
1382 
1229 
1482 



Figure 1 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49735 



Fig. 2A 



i 

PCT/US99/06644 



2/56 



Nucleotide Binding Fold I 
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Figure 3 
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Figure 4 
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Fig. 5 A 



1 KKOXDICKEY IXPSPGYRSV RERTSTSGTH RDREDSKFRR TRPLECQDAL ETAARAEGLS 

61 LDASMHSQLR I LDEEHPKGK YHHGLSALKP I RTTSKHOHP VD N AG L FSCM TFSWLSSt-AR 

^ VAHKKGELSM ^EDVWSLSKHE SSDV NCRRliE R LWQEELNE V GPDAASLRRV VWXFCR— 
^mXHXTO LACFSGPAFM VKHLLEYTQA TESN HjYSLL LVU^X^SX^ 

241 ALNYRTGVRL RGAXLT MAFK KILKLKNIK E KSLGELINIC SHOCOHHP^fe 

301 PWAILGMIY HVXXX^GF I^SAvTArr PAMMFASRLT AYFRRKCVAA TDERVQKMNE 

3 " ^YXKF XKM YAWVKATSQS VQKIREEER R ILEKAGYFQG XTVGVArXW 

01 HMTLGFDLTA A ^™~VF NSMTFALKVT PFSV KSLSEA SVAVDRFKSL FLMEEVHMIK 

481 HKPASPHXKX EMKNATXAWD SSHSSXQKSP KLTPKMKKDK RASRGKKEKV RQLQRTEHQA 

541 V1AEQKG HLL U3SDERPSPE EEEGKHIHLG toS^Ub VGICGSVGSG 

60! KTSX.ISAXLG QMTLLEGSIA I SGTFAYVAQ OAWI LNATX.R DNILFGKEYD EERYNSVLNS 

tSST 11, PSSDLTEIGE RGA «^p« QRISX^Y «*8aiB) PX^DAHVG 
721 NHIFNSAIRK HUCSKTVLFV THQLQYLVDC DCVXFMKECC XTERCTiLl, MNLNGDYATI 
781 FKNLLLGETP P VEI HSKKET SGSQKKSQOE GP KTGSVKKE KAVKPEEGQL VQLEEICGQGS 
841 VPWSVYGVYX QAAU^X VX^FMU^ GSTAPSTWWL SYWXKQGSGS TTVTRGNETS 

VSD ^^H HoWlAl. SMAVMX^ IRGWFVKGT X^ASSHXHDE X^RRILKSPH 

9 " ILNRFSKDMD ^vrxp f^ EHrxonvx^rrcvGHXAG v fp^aTg7 

1021 WXWSV1HX VSRVLIRELK HI^X TQSPP LSHXTSSIQG IATIHAYHKG QETLHRTQEL 

1081 LDDNQAPFF L rl^ay KX^XSXAT, TTTGIiMTVIiM m^M^TuSS^S 

1141 GLFQFTVrU^S^EARFTSv ERIMTYIKTL SLEAPARIKN KAPSPDWPQE GEVTFEKAEM 

1201 RYREHLPLVIi KKVSFTIKPK IvKIGIVGRTG^SGKSSLGKAL FRXVEX^GGC IKXDGVRXSD 

1261 IGIADUISKL SIIPQEPVliF SGTVRSKUJP ^"NQYTEDQIW DALERTHMKE CIAQLPLKLE 

1321 SEVMEMGDNF SVG^QXXCX ARALLRHCXT — I^ILDEATAAM DTE^E TIREAFADCT 

1381 KLTIAHRLHT VX<GSDRXKVX» AQGQWEFDT p'sVLLSKDSS RFYAMFAAAE HKVAVKG 
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Fig. 5B 



1 MGPMDALCGS GELGS KFWDS NLSV HTE NPD Ww 5bLL ALPCYLL YLR 
61 ™ YIILS HLSK LKMVU. VLUjCVswA D LFYSFHGLVH GRAP APVFFV TPLVVGVTM1, 

1=1 I^TLLXQYEK LQGV Q^V, IIFHFLCVyc AIVpFR - SKIL LAKAEGEISD PFRfI™ 

"1 FAU^SALXI, ACFREKPPFF SAKHVOPKPY PE.SVGFLSR LFFWWFTKMA I YGYRHPLEE 

2 - ">«« ™> KSOHVVC^ EAWRKQEKQT ARHKASAAPG KNASGEDEVL LGARPRPRKP 
301 SPLKAX^TF G SSFLIS ACF KLIQDLLSFI HPQLLSILIR FXSHPKAPSW WG FLVAGLMF 

3- ^HHQ SLIL QHYTHYX^ emse zm VIYRKALVIT NSVKRASTVG EIVNLMSVDA 
«1 ^ IL AXV FL WOK XX ^ VA FKVXLI PLNG AVA VKMRAFQ 

«« vkqkkx j k D sh mI k L h SEILNG ML YAWE psflkqvegi rogeu^rt aaylhttttf 

«1 .WHCSPF^ LITIiWVYVYV DPNNVXiDAEK » V.V^KxTrLp^PO L ISNLTQASV 
601 SX.KKXQOrr.3 QEELDPQSVE RKT I S PG YAI TIHSGTFTWA OD.PP^^XOVPKGA.V 
661 AVVGPVG^SS^^ MEKLEGKVHM KGSVAXVPOQ AWIQNCTLQE NVLFGKALNP 

«*°"*«* GIHLSGGORQ RVS LARAVYS DAD I FLLDD P 
78! IiSAVDSBVAK HIPDHYIGPE GVLAGKTRVL VTHGX^PQ TOPXIVXADG QVSEHGPTPA 
841 LLQRNGS FAN FLCHYAPDED QGHLEDSWTA LEGAEDKEAL LIEDTLSNHT DLTDMDPVTY 
801 WQKOF HR QL SAX.SDGECO CKPVPRP HI* PSEKVQVTEA KADGAXTQEE KAAXGTVEXS 
^ ^^^^^ TVGQSAAAXG ANVWLSAWTN PAHAES^ T S ,R^ 
1021 MltQCTLVH LAAMAHAAGG XQAAS V^qa IXHHKIRSPQ SPFDTTPSGR II^CFSKDXY 
1081 VVDEVIAPVJ - ISTLWIKAS TP UTVV1X,P XAVX.YTLVQR FYAA TSRQLK 

1141 ^^^HrSETVTG ASVXRAXKHS RDFEIISDTK VDAMQRSCYP rUSMRW,^ 
1201 LFAALFAVTG RSSLKp UvG ^SY^VT FAXjNWMIRMM SDLESKIVAV 

1261 ERVKETSKTE '^-VVEGS RPPEGWPPRG EVEFRHTSVR TKPG^ DLSLHVHGGE 
132! «eVG I V S£ TGA_G S s S HTU:LF RXLEAAKGEI RIDGLNVADI GLHDLRSQLT XXPODPXI^S 
138! CTLRH^PF CSY SEE OXWW ^HLHTF VSSQPAGLDF QCSEGGEHLS VGQRQLVCIA 
^"^^AAXD LETDHiTqAT IRTQFDTCTV LTIAHPXHTX SdYTRVI^ 
1501 KGWAEFDSP ANL IAARG I F YGMARDAGLA 
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Kuel«otid« Binding Fold I 
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Figure 7 
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1 MAAPAEPCAG OCVWNQTEPE PAATSLLSLC FLRT AGV>WVP PMYLWVLGPl YLLriH HHGR 

61 GYLRWSPLFK AKMVTGFALl VLCTSSVAVA LWKIQQGTPE APEFLIHPTV WLTTMSFAVF 

121 LIHTERKKGV OSSGVLFGW LLCFVLFATN AAOOASGAG F QSDPVRHLST YLCLSLWAQ 

181 FVLSCLADQP PFFPEDPOQS NPCPETGAAF PSKATFWWVS GLVWRGYRRP LRPKDLWSLG 

24 1 RENSSEELVS RLEKEWMRNR SAARRHNKAI AFKRKGGSGM KAPETEPFLR QEGSQWRPLL 

301 KAIWQVFHST FLLGTLSLII SDVFRFTVPK LLSLFLEFIG DPKPPANKGY LLAVLMFLSA 



361 CLQTLPEQQN MYRLKVPQMR LRSAITGLVY RKVLALSSGS RKASAVGDW NLVSVDVQRL 

421 TESVLYLNGL WLPLVWIWC FVYLWQLLGP S ALTAI AVTL SLLPLNFFIS KKRNHHQEEQ 

481 MRQKDSRARL TSSILRNSKT IKFHGWEGAF LDRVLGIRGQ ELGALRTSGL LFSVSLVSFQ 

541 VSTFLVALW FAVHTLVAEN AMKAEKAFVT LTVLNILNKA QAFLPFSIHS LVQARVSFDR 

€01 LVTFLCLEEV DPGWDSSSS GSAAGKDCIT IHSATFAWSQ ESPPcChRIN^ LTVPQGCI/LA 
WGPVGAGKS SLLSALLGEL SKVEGFVSIE GAVAYVPQEA WVQNTSWEN VCFGQELDPP 

721 WLERVLEACA LQPDVDSFPE GIHTSIGEQG MNLSGGQKQR LSLARAVYRK A AVYLLDP PL 

NBF1-, C B 

781 AALDAHVGQH VFNQVIGPGG LLQGTTRILV TRALHILPQA DWIIVLANGA IAEMGSYQEL 

841 LQRKGAXVCL LDQARQPGDR GEGETEPGTS TKDPRGTSAG RRPELRRERS IK3VPEKDRT 

901 TSEAQTEVPL DDPDRAGWPA GKDSIQYGRV KATVHLAYLR AVGTPLCLYA LFLFLCQQVA 

961 SFCRGYV7LSL WADDPAVGGQ QTQAALRGGI FGLLGCLQAI GLFASMAAVL LGGARASRLL 

1021 FQRLLWDVYR SPISFFERTP IGHLLNRFSK ETDTVDVD I P DKLRSLLMYA FGLLEVSLW 

1081 AVATPLATVA ILPLFLLYAG FQSLYWSSC QLRRLESASY SSVCSHMAET FOGSTWRAF 

1141 RTQAPFVAQN NARVDESQRI S FPRLVADRW LAANVELLGN GLVFAAATCA VLSKAHLSKg 

1201 LVGFSVSAAL QVTQALQWW RNWTDLENSI VSVERMQDYA WTPKEAPWRL PTCAAQPPWP 
w , r-*-NBF2 

1261 QGGQIEFRDF GLRYRPELPL AVQGVSLKIH AGEKVGIV GR TG AG KS S LAS GLLRLQEAAE 

A 

1321 GGIWIDGVPI AJTVGLHTLRS RISIIPQDPI LFPGSLRMNL DLLQEHSDEA IWAALETVOL 

NBF2 — 

1381 KALVASLPGQ LQYKCADRGE DL SVGQKQ LL CLARALLRKT Q ILILD EATA AVDPGTELQM 

-I C B 

1441 QAMLGSWFAQ CTVLLIAHRL RSVMDCARVL VMDKGQVAES GSPAQLLAQK GLFYRLAQES 

1501 GLV 



Figure 9 

SUBSTITUTE SHEET (RULE 26) 



12/56 



PCT/US99/06644 



Hum/MOATE 
Hum/MOATB 

ty^>yy^ 

Hum/MOATC 
Hum/MOATD 
Hum/MRP 

Hum/cMOAT 

Hum/MDRl 

■ 1 1 1 1 1 1 •— 

1 200 400 600 800 1000 1200 1400 




Figure 10 



SUBSTITUTE SHEET (RULE 26) 



WO 99/49735 PCT/US99/06644 

13/56 



kb ^ 

9.5- 
7.5- 



4.4- 
2.4- 
1.35- 



&&&&& 



■ . -I.":. .. . 
- -\-::,: : :r: : M::v--;: 




9.5- 
7.5- 

4.4- 
2.4- 



1.35- ^-f- : 



MOAT-E 
(5* probe) 




actin 



Figure 11 



SUBSTITUTE SHEET (RULE 26) 



"O ^tb^"^ JL ;iL l-0 « 13 :3 ?3 2 fJ Q 

WO 99/49735 PCT/US99/06644 

14/56 

MOAT B cDNA AND AMINO ACID SEQUENCE ENCODED THEREBY 

ATGCTGCCCGTGTACCAGGAGGTGAAGCCCAACCCGCTGCAGGACGCGAACATCTGCTCA 
1 + — - + - + + + + 60 

TACGACGGGCACATGGTCCTCCACTTCGGGTTGGGCGACGTCCTGCGCTTGTAGACG AGT 
a MLPVYOEVKPNPLCPANICS - 

CGCGTGTTCTTCTGGTGGCTCAATCCCTTGTTTAAAATTGGCCATAAACGGAGATTAGAG 
61 + + + + + .+ 120 

GCGC AC AAG AAG ACCACCG AGTT AG G G A AC A A ATTTT A ACCG GT ATTTG CCTCT AATCTC 
a RVFFWWLNPLFKIGHKRRLE - 

GAAGATGATATGTATTCAGTGCTGCCAGAAGACCGCTCACAGCACCTTGGAGAGGAGTTG 
121 + + - + + + 4- 180 

CTTCTACT ATAC ATAAGTC ACG ACG GTCTTCTG G CG AGTG TCGTG G AACCTCTCCTC AAC 

a EDDMYSVLPEDRSQHLGEEL - 

C AAG G G TTCTG G G AT AAAG AAG TTTT A AG AG CTG AG A ATG ACG C AC AG AAG CCTTCTTT A 

181 + + + + + + 240 

GTTCCCAAGACCCTATTTCTTCAAAATTCTCGACTCTTACTGCGTGTCTTCGGAAGAAAT 

a QGFWDKEVLRAENDAGKPSL - 

ACAAG AG C AATC AT AAAGTGTT ACTG G AAATCTT ATTT AGTTTTG G G AATTTTTACGTTA 
241 + + + + + + 300 

TGTTCTCGTTAGTATTTCAC AATG ACCTTT AG AAT AAATC AAAACCCTTAAAAATG C AAT 

a TRAIIKCYWKSYLVLGIFTL - 

ATTGAGGAAAGTGCCAAAGTAATCCAGCCCATATTTTTGGGAAAAATTATTAATTATTTT 
301 + + 4- 4- 4- + 360 

TAACTCCTTTCACGGTTTCATTAGGTCGGGTATAAAAACCCTTTTTAA 
a IEESAKVIQPIFLGKIINYF - 

GAAAATTATGATCCCATGGATTCTGTGGCTTTGAACACAGCGTACGCCTATGCCACGGTG 
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361 + - + + + + __ + 42Q 

CTTTTAATACTAGGGTACCTAAGACACCGAAACTTGTGTCGCATGCGGATACGGTGCCAC 

a ENYDPMDSVALNTAYAYATV - 

CTGACi I I 1 1GCACGCTCATTTTGGCTATACTGCATCACTTATATTTTTATCACGTTCAG 
421 + + ~ + + + + 480 

GACTGAAAAACGTGCGAGTAAAACCGATATGACGTAGTGAATATAAAAATAGTGCAAGTC 
a LTFCTLILAILHHLYFYHVQ - 

TGTGCTGGGATGAGGTTACGAGTAGCCATGTGCCATATGATTTATCGGAAGGCACTTCGT 
4-81 + + + + + + 540 

AC ACG ACCCTACTCC AATG CTC ATCG G T AC ACGGTATACTA A AT AG CCTTCCG TG AAG C A 
a CAGMRLRVAMCHMtYRKALR- 

CTTAGTAACATGGCCATGGGGAAGACAACCACAGGCCAGATAGTCAATCTGCTGTCCAAT 
541 + + + + + + 600 

GAATCATTGTACCGGTACCCCTTCTGTTGGTGTCCGGTCTATCAGTTAGACGACAGGTTA 
a LSNMAMGKTTTGQIVNLLSN - 

GATGTGAACAAGTTTGATCAGGTGACAGTGTTCTTACACTTCCTGTGGGCAGGACCACTG 
601 + + 4- + + + 660 

CTACACTTGTTCAAACTAGTCCACTGTCACAAGAATGTGAAGGACACCCGTCCTGGTGAC 
a DVNKFOQVTVFLHFLWAG PL - 

CAGGCGATCGCAGTGACTGCCCTACTCTGGATGGAGATAGGAATATCGTGCCTTGCTGGG 
661 : + 4- 4- + 4- 4- 720 

GTCCGCTAGCGTCACTGACGGGATGAGACCTACCTCTATCCTTATAGCACGGAACGACCC 
a GAIAVTALLWMEIGISCLAG - 

ATG GCAGTTCTAATC ATTCTCCTG CCCTTGC AAAG CTGTTTTG G G AAG TTGTTCTC ATC A 

721 + + + + + 4- 780 

TACCG TC AAG ATT AG T AAG AG G ACG G G AACG TTTCG AC A AA ACCCTTC A AC A AG AGTAG T 

a MAVLIILLPLQSCFGKLFSS - 

CTGAGGAGTAAAACTGCAACTTTCACGGATGCCAGGATCAGGACCATGAATGAAGTTATA 
781 — 4- 4- + + 4- + 840 
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GACTCCTCATTTTGACGTTGAAAGTGCCTACGGTCCTAGTCCTGGTACTFACTTCAAT/ 

ARlRTMNEVI - 



TAT 

a LRSKTATFTD 



8 4r^ GG ? TAAGGATAATAAAAATGTACGCCTGGGAAAAGTCA ^CAAATCTTATTACC 

"" + + + + + 900 

TGACCATATTCCTA-rTATTTTTACATGCGGACCCmrrCAGTAAAAGTTTAGAATAATGG 

a tgiriikmyaweksfsnlit 

901 AA I!I? GAAAGAAGGAGAmCCAAGA ^^ 

+ - + + + + 960 

TTAAACTCTTTCTTCCTCTAAAGGTTCTAAGACTCTTCAAGGACGGAGTCCCCCTACTTA 
NLRKKE.SK.LRSSCLRGMN - 

+ * + " + + + 1020 

AACCGAAGCAAAAAGTCACGrrCGTTTTAGTAGCACAAACACTGGAAGTGGTGGATGCAC 



a <-ASFFSASK 



IIVFVTFTTYV 



^CTC^GGCAGTGTGATCACAGCCAGCCGCGTGTTCGTGGCAGTGACGCTGTATGGGGCT 

+ + . + — + + + 1080 

GAGGAGCCGTCACACTAGTGTCGGTCGGCGCACAAGCACCGTCACTGCGACATACCCCGA 
LLGSVITASRVFVAVTLYGA - 

^CT^GC^GGrrACCCTCTTCTTCCCCTCAGCCATTGAGAGGGTGTCAGAGGCAATC 

+ + + ' + + ■ + 1140 

CACGCCGACTGCCAATGGGAGAAGAAGGGGAGTCGGTAACTCTCCCACAGTCTCCGTTAG 
VRLTVTLFFPSA1 ERVSEAI - 

^^T^CATC^AAGAATCCAGACCTTTTTGCTACTTGATGAGATATCACAGCG^^ 
+ ~ * + + + 1200 

CAGTCGTAGGCTTCTTAGGTCTGGAAAAACGATGAACTACTCTATAGTGTCGCG-rrGGCA 



V S I R R | q T 



FLLLDEISQRNR 



GTCGac <*cagtctacca^ 
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a QLPSDGKKMVHVQO 



F T A F W D 



126 ^:T CAGAGACCCC ^ 

+ + "~ + + " + — -+ 1320 

TTCCGTAGTCTCTGGGGTTGAGATGTTCCGGAAAGGAAATGACAGTCTGGACCGCTTAAC 

a kasetptlqglsftv/rpgel - 

^^TTAGCTGTG^TCGGCCCCGTGGGAGCAGGGAAGTCATCACTGTTAAGTGCCGTGCTCGGG 

4- + + + + + i3Qo 

AATCGACACCAGCCGGGGCACCCTCGTCCCTTCAGTAGTGACAATTCACGGCACGAGCCC 
a LAVVGPVGAGKSSLLSAVLG - 

^^GA^GGCCCCAAGTCACGGGCTGGTCAGCGTGCATGGAAGAATTGCCTATGTGTCTCAG 
+ — + + + + + 1440 

CTTAACCGGGGTTCAGTGCCCGACCAGTCGCACGTACCTTCTTAACGGATACACAGAGTC 

a ELAPSHGLVSVHGRIAYVSQ - 

^^CA^CTGGGTGTTCTCGGGAACTCTGAGGAGTAATATTTTArrTGGGAAGAAATATGAA 
+ + + + + — + 1500 

GTCGGGACCCACAAGAGCCCTTGAGACTCCTCATTATAAAATAAACCCTTCTn-ATACTT 
a QPWVFSGTLRSNILFGKKYE - 

150 A ^ AACGATATG/ ^^ GTCAT ^ GG ^ GTGCTCTG/ ^ 
+ ■ + + + + + i 560 

TTCCTTGCTATACTTTTTCAGTATTTCCGAACACGAGACTTTTTCCTAAATGTCGACAAC 

a keryekvikacalkkolqll - 

^GAGGATGGTGATCTGACTGTGATAGGAGATCGGGGAACCACGCTGAGTGGAGGGCAGAAA 
+ + + + + + 1620 

CTCCTACCACTAGACTGACACTATCCTCTAGCCCCTTGGTGCGACTCACCTCCCGTCTTT 
a EOGDLTVIGDRGTTLSGGQK - 

^GCACGGGTAAACCTTGCAAGAGCAGTGTATCAAGATGCTGACATCTATCTCCTGGACGAT 
+ + „. A + + i68Q 



CGTGCCCATTTGGAACGTTCTCGTC 



ACATAGTTCTACGACTGTAGATAGAGG 



ACCTGCTA 
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ARVNLARAVYQDADIYLLOD - 

CCTCTCAGTGCAGTAGATGCGGAAGTTAGCAGACACTTGTTCG AACTGTGTATTTGTCAA 
1681 + ~ + + _. + + + 174Q 

GGAGAGTCACGTCATCTACGCCTTCAATCGTCTGTGAACAAGCTTGACACATAAACAGTT 
PLSAVDAEVSRHLFELCICQ - 

ATTTTGCATGAGAAGATCACAATTTTAGTGACTCATCAGTTGCAGTACCTCAAAGCTGCA 
1741 + + + + + + 1800 

T A AA ACG T ACTCTTCT AG TGTTA A AATC ACTG AGTAGTC AACG TC ATG G AGTTTCG ACG T 
ILHEKITILVTHQLQYLKAA - 

AGTCAGATTCTGATATTGAAAGATGGTAAAATGGTGCAGAAGGGGACTTACACTGAGTTC 



1801 + + + + 



1860 



TCAGTCTAAGACTATAACTTTCTACCATTTTACCACGTCTTCCCCTGAATGTGACTCAAG 
a SQILILKDGKMVQKGTYTEF - 

CT AAAATCTG GT AT AG ATTTTG G CTCCCTTTT A AAG AAG G AT A ATG AG G A AAG TG A AC A A 
1861 + + + + + + 19 2o 

GATTTTAGACCATATCTAAAACCGAGGGAAAATTTCTTCCTATTACTCCTTTCACTTGTT 
a LKSGIDFGSLLKKDNEESEQ - 

CCTCCAGTTCCAGGAACTCCCACACTAAGGAATCGTACCTTCTCAGAGTCTTCGGTTTGG 
1921 + + + + + + 198O 

GGAGGTCAAGGTCCTTGAGGGTGTGATTCCTTAGCATGGAAGAGTCTCAGAAGCCAAACC 
a PPVPGTPTLRNRTFSESSVW - 

TCTCAACAATCTTCTAGACCCTCCTTGAAAGATGGTGCTCTGGAGAGCCAAGATACAGAG 
1981 + + + + + + 2O40 

AGAGTTGTTAGAAGATCTGGGAGGAACTTTCTACCACGAGACCTCTCGGTTCTATGTCTC 



a 



SQQSSRPSLKDGALESQDTE - 

AATGTCCCAGTTACACTATCAGAGGAGAACCGTTCTGAAGGAAAAGTTGGTTTTCAGGCC 
2041 + _ + + + + + 210Q 

TTACAGGGTCAATGTGATAGTCTCCTCTTGGCAAGACTTCCTTTTCAACCAAAAGTCCGG 
a NVPVTLSEENRSEGKVGFQA 
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a 



TATAAGAATTACTTCAGAGCTGGTGCTCACTGGATTGTCTTCATTTTCCTTATTCTCCTA 
2101 + + — + + + + 2160 

ATATTCTTAATGAAGTCTCGACCACGAGTGACCTAACAGAAGTAAAAGGAATAAGAGGAT 
YKNYFRAGAHWIVFIFLILL 



AACACTGCAGCTCAGGTTGCCTATGTGCTTCAAG ATTGGTGGCTTTCATACTGGGCAAAC 
2161 + + + + + + 2220 

TTGTGACGTCGAGTCCAACGGATACACGAAGTTCTAACCACCGAAAGTATGACCCGTTTG 
a NT AAQVAYVLQDWWLSYWAN- 

AAACAAAGTATGCTAAATGTCACTGTAAATGGAGGAGGAAATGTAACCGAGAAGCTAGAT 
2221 + + + + + + 2280 

TTTGTTTCATACGATTTACAGTGACATTTACCTCCTCCTTTACATTGGCTCTTCGATCTA 
a KQSMLNVTVNGGGNVTEKLD - 

CTTAACTGGTACTTAGGAATTTATTCAGGTTTAACTGTAGCTACCGTTCTTTTTGGCATA 
2281 + + + + + + 2340 

GAATTGACCATGAATCCTTAAATAAGTCCAAATTGACATCGATGGCAAGAAAAACCGTAT 
a LNWYLGIYSGLTVATVLFGI - 

GCAAGATCTCTATTGGTATTCTACGTCCTTGTTAACTCTTCACAAACTTTGCACAACAAA 
2341 + + + + + + 2400 

CGTTCTAGAGATAACCATAAGATGCAGGAACAATTGAGAAGTGTTTGAAACGTGTTGTTT 
a ARSLLVFYVLVNSSQTLHNK - 

ATGTTTG AGTC AATTCTG AAAG CTCCG G T ATTATTCTTTG AT AG A A ATCC AATAG G AAG A 
2401 + + + + + + 2460 

TACAAACTCAGTTAAGACTTTCGAGGCCATAATAAGAAACTATCTTTAGGTTATCCTTCT 
a MFEStLKAPVLFFDRNPIGR - 

ATTTTAAATCGTTTCTCCAAAGACATTGGACACTTGGATGATTTGCTGCCGCTGACGTTT 
2461 + + + + + + 2S20 

TAAAATTTAGCAAAGAGGTTTCTGTAACCTGTGAACCTACTAAACGACGGCGACTGCAAA 
a ILNRFSKDIGHLDDLLPLTF 
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252 7- A ! A JT CATCCAGACA ^ 

+ " " " + " + — -+ 2580 



AATCTAAAGTAGGTCTGTAACGATGTTCACCAACCACACCAO 



LDFIQTLLQVVGVVSVAV 



AGACACCGACACCGGCAC 

A V - 

2SS^ G ! AT ? CAATACCC " GGTTCCCC "^« T « T .TTCATTT TT C TC CGCCA 

+ "~ + + + 2640 

taaggaacctagcgttatgggaaccaaggggaaccttagtaaaagtaaaaagaagccgct 

' IPW 1AIP , VP(.GlfFIFLRR - 

+ - + + + 2700 

ataaaaaacctttgcagttctctacacttcgcggaccttagatgttgagcctcaggtcac 

VFLETSRDV KRLESTTRSpv 



2701 G G G CTCTGG ACC ATCCG GG C ATAC AAAGC AG, 



AAAAGGGTGAACAGTAGAAGAGAGGTCCCCGAGACCTGG 



AA 

+ 2760 



3TAGGCCCGTATGTTTCGTCTT 

* fshlssslgglwtiraykae - 

GAGAGGTGTCAGGAACTGT 



2761 + ^ ATG C AC ACC AGG ATTTAC ATTC AG AG G CTTGG TTCTTG 

~ h ■ + — „ 4. 2820 

CTCTCCACAGTCCTTGACAAACTACGTGTGGTCCTAAATGTAAGTCTCCGAACCAAGAAC 

* ercqelfdahqolhseawfl - 



282 ?Z! A ^ GT ^ 

~^ 1 — -< — — + — 2880 

AAAAACTGTTGCAGGGCGACCA. 



a FLTT SRWFAVRLDAIC 



AGCG GC AG GCAG ACCTACGG TAG AC ACG GT AC AAACAG 
A M F V - 



28 Q^^^^^^^^^^^^^^^^^^^^^^^^^^^^'CTCTG G ATG CCG GG C AG GTTGGT 
TAGTAGCAACGGAAACCCAGGGACTAAGACCGTVrrr< 94 ° 



GAGACCTACGGCCCGTCCAACCA 

G - 

TTGGCACTGTCCTATGCCCTCACGCTCATGGGO 



MVAFGSL.LAKTLDAGQV 



JATGTTTCAGTGGTGTGTTCGACAAAGI 
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2941 + + + + + + 3000 

AACCGTGACAGG ATACGGG AGTGCG AGTACCCCTACAAAGTCACCACACAAGCTGTTTCA 

a lalsyaltlmgmfqwcvrqs 

gctgaagttgagaatatgatgatctcagtagaaagggtcattgaatacacagaccttgaa 
cgacttcaactcttatactactagagtcatctttcccagtaacttatgtgtctggaactt 

a AEVENMMISVERVIEYTDLE - 

aaagaagcaccttgggaatatcagaaacgcccaccaccagcctggccccatgaaggagtg 

306! + + + + + + 312o 

tttcttcgtggaacccttatagtctttgcgggtggtggtcggaccggggtacttcctcac 

a KEAPWEYQKRPPPAWPHEGV- 

ataatctttgacaatgtgaacttcatgtacagtccaggtgggcctctggtactgaagcat 

3121 + + + + + + 318Q 

tattagaaactgttacacttgaagtacatgtcaggtccacccggagaccatgacttcgta 

a IIFDNVNFMYSPGGPLVLKH - 

ctgacagcactcattaaatcacaagaaaaggttggcattgtgggaagaaccggagctgga 

3181 + + + + + + 3240 

gactgtcgtgagtaatttagtgttcttttccaaccgtaacacccttcttggcgtcgacct 

a L1 "AL«KSQEKVGIVGRTGAG - 

aaaagttccctcatctcagccctttttagattgtcagaacccgaaggtaaaatttggatt 

3241 + + + + ^ + + 3300 

TTTTCAAGG G AG TAG AGTCG G G AAAAATCTAAC AGTCTTG G G CTTCC ATTTTA AACCT A A 

a KSSLISALFRLSEPEGKIWI - 

GATAAGATCTTGACAACTGAAATTGGACTTCACGATTTAAGGAAGAAAATGTCAATCATA 
3301 + «. + + + + 336o 

CTATTCTAGAACTGTTGACTTTAACCTGAAGTGCTAAATTCCTTCTTTTACAGTTAGTAT 

a DK, t-TTEIGLHDLRKKMSll - 



CCTCAGGAACCTGTT 



33 rGTTCA CTGGAACAATGAGGAAAAACCTGGATCCCTTTAAGGAG 

* + + + + 3420 



Figure 12H 

SUBSTITUTE SHEET (RULE 26) 



WO 99/49735 PCT/US 99/06644 

22/56 

GGAGTCCTTGGACAAAACAAGTGACCTTGTTACTCCTTTTTGGACCTAGGGAAATTCCTC 
PQEPVLFTGTMRKNLDPFKE - 

CACACGG ATGAGGAACTGTGG AATGCCTTACAAGAGGTACAACTTAAAGAAACCATTGAA 
3421 + + . + + + _ + 3480 

GTGTGCCTACTCCTTGACACCTTACGG AATGTTCTCCATGTTGAATTTCTTTGGTAACTT 
HTDEELWNALQEVQLKETIE - 

G ATCTTCCTG GTA AAATG G ATACTG A ATT AG C AG A ATC AG G ATCC A ATTTT AG TGTTG G A 
3481 + + + + + + 3540 

CTAGAAGGACCATTTTACCTATGACTTAATCGTCTTAGTCCTAGGTTAAAATCACAACCT 
DLPGKMDTELAESGSNFSVG - 

C AAAG AC AACTG GTGTGCCTTG CC AG G G C AATTCTC AG G A A A A ATC AG ATATTG ATT ATT 
3541 + + + + + + 3600 

GTTTCTGTTGACCACACGGAACGGTCCCGTTAAGAGTCCTTTTTAGTCTATAACTAATAA 
QRQLVCLARAI LRKNQILII - 

GATGAAGCGACGGCAAATGTGGATCCAAGAACTGATGAGTTAATACAAAAAAAAATCCGG 
3601 + + + + + + 3660 

CTACTTCGCTGCCGTTTACACCTAGGTTCTTGACTACTCAATTATG I HI M M I AGGCC 
OEATANVOPRTOELIQK KIR - 



G AG AAATTTG CCC ACTG C ACCGTG CT AACC ATTG C AC AC AG ATTG AAC ACC ATT ATTG AC 

3720 

TAAT AACTG 



3661 + + + 



CTCTTTAAACGGGTGACGTGGCACGATTGGTAACGTGTGTCTAACTTGTGG 



EKFAHCTVLTI A H R L N T I 1 D - 

AGCGACAAGATAATGGTTTTAGATTCAGGAAGACTGAAAGAATATGATGAGCCGTATGTT 
3721 + + + + + + 378Q 

TCGCTGTTCTATTACCAAAATCTAAGTCCTTCTGACTTTCTTATACTACTCGGCATACAA 
SDKIMVLDSGRLKEYOEPYV - 



TTGCTGCAAAATAAAGAGAGCCTATTTTACAAGATGGTGCAACAACTGGGCAAGGCAGAA 

+ — + 3840 

TCTT 



3781 + + + + _ 

AACGACGTTTTATTTCTCTCGGATAAAATGTTCTACCACGTTGTTGACCCGTTCCG1 
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LLQNKESLFYKMVQQ 



L G K A E 



GCCGCTGCCCTCACTGAAACAGCAAAACAGGTATACTTCAAAAG AAATTATCCACATATT 

n + + + + + + 3goQ 

CGGCGACGGGAGTGACTTTGTCGTTTTGTCCATATG AAGTTTTCTTTAATAGGTGTATAA 



AAALTETAKQVYFKRNYPHI - 

GGTCACACTGACCACATGGTTACAAACACTTCCAATGGACAGCCCTCGACCTTAACTATT 
)1 + + + + + + 3geo 

CCAGTGTGACTGGTGTACCAATGTTTGTGAAGGTTACCTGTCGGGAGCTGGAATTGATAA 



a GHTDHMVTNTSNGQ 

TTCG AG AC AG C ACTG 

3961 + 3975 

AAGCTCTGTCGTGAC 

a FETAL- 



P S T L T 
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MOAT C cDNA AND AMINO ACIO SEQUENCE ENCODED THEREBY 
ATGAAGGATATCGACATAGGAAAAGAGTATATCATCCCCAGTCCTGGGTATAGAAGTGTG 



+ + 60 



TACTTCCTATAGCTGTATCCTTTTCTCATATAGTAGGGGTCAGGACCCATATCTTCACAC 

mkdidigkeyiipspgyrsv - 

AGGGAGAGAACCAGCACTTCTGGGACGCACAGAGACCGTGAAGATTCCAAGTTCAGGAGA 
61 + + + + + + 

TCCCTCTCTTGGTCGTGAAGACCCTGCGTGTCTCTGGCACTTCTAAGGTTCAAGTCCTCT 
RERTSTSGTHRDREDSKFRR . 

ACTCGACCGTTGGAATGCCAAGATGCCTTGGAAACAGCAGCCCGAGCCGAGGGCCTCTCT 

I ^- 1 — — — -+• 1 _ i , 

.+ + + + 

TGAGCTGGCAACCTTACGGTTCTACGGAACCTTTGTCGTCGGGCTCGGCTCCCGGAGAGA 
TRPLECQDALETAARAEGLS- 

CTTG ATGCCTCCATGCATTCTC AG CTC AG AATCCTGG ATG AG G AGC ATCCC AAG GG A A AG 
181 + + + + + + 24Q 

GAACTACGGAGGTACGTAAGAGTCGAGTCTTAGGACCTACTCCTCGTAGGGTTCCCTTTC 

LDASMHSQLRILDEEHPKGK - 

TACCATCATGGCTTGAGTGCTCTGAAGCCCATCCGGACTACTTCCAAACACCAGCACCCA 

^41 k- -j i , 

+ + + + + 300 

ATGGTAGTACCGAACTCACGAGACTTCGGGTAGGCCTGATGAAGGTTTGTGGTCGTGGGT 

YHHGLSALKPIRTTSKHQHP - 

GTGGACAATGCTGGGCTTTTTTCCTGTATGACTTTTTCGTGGCTTTCTTC^ 

OU1 — H — 4 j . 

+ + + + + 360 

CACCTGTTACGACCCGAAAAAAGGACATACTGAAAAAGCACCGAAAGAAGAGACCGGGCA 

VDNAGLFSCMTFSWLSSLAR - 

GTGGCCCACAAGAAGGGGGAGCTCTCAATGGAAGACGTGTGGTCTCTGTCCAAGCACGAG 
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361 + ., 

+ - + — + -- + 420 

CACCGGGTGTTCTTCCCCCTCGAGAGTTACCTTCTGCACACCAG/ 



5AGACAGGTTCGTG CTC 
a VAHKKGELSMEOVWSLSKHE • 

421 C -^ C Z ACGTGAACTGCAGAAGACTAGAGAGA ^ 

+ + * + " + -+ 480 

AGAAGACTGCACTTGACGTCTTCTGATCTCTCTG/ 



SSDVNCRRLERLWQEELN 



ACACCGTTCTTCTCGACTTACTTCAA 
E V - 



481 



GGGCCAGACGCTGCTTCCCTGCGAAGGGTTGTGTGGATCTTCTGC 



- + + + . 



+ + + 540 



CGCACCAGGCTCATC 



CCCGGTCTGCGACGAAGGGACGCTTCCCAACAC 



:acctagaagacggcgtggtccgagtag 
a gpd aaslrrvvwifcrtrli- 

S4^T^ 

+ + + + + 600 

gacaggtagcacacggactactagtgcgtcgaccgaccga 



a LSiv clmitqlagfsgpaf 



agtcacctggtcggaagtac 

M - 



^GT^CACCTCTTGGAGTATACCCAGGCAACAGAGTCTAACCTGCAGTACAGCTTGTTG 
+ + + + + + 660 

CACrn-GTGGAGAACCTCATATGGGTCCGTTGTCTCAGATTGGACGTCATGTCGAACAAC 

a vkhlleytqatesnlqysll - 



TTAGTGCTGGGCCTCCTCCTGACGGAAATCGTGCGGTCTTGGTCG 

661 — — + — j , 

+ + ^ •+ 720 



CTTG CACTG ACTTG G 
AATCACGACCCGGAGGAGGACTGCCTTTAGCACGCCAGAACCAGCG/ 



3 AACGTG ACTG AACC 
a '-VLGLLLTEIVRSWSLALTW - 

72 1 G ^T™ CGAACCGGTGTCCGC ^ GCGGGGG 

+ + + + + 780 

CGT AACTT AATG G CTTG GCCACAGGCG AACG CCCCCCG G T AG G ATTG G T ACCG T AAATTC 
ALNYRTGVRLRGAILTMAFK - 

78^?^^^°^^^^^ 

+ + + + + 840 
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TTCTAGGAATTCAATrTCTTGTAATTTCTCTTTAGGGACCCACTCGAGTAGTTGTAAACG 
a KILKLKNIIKEKSLGELINIC 



rGAGGCAGCAGCCGTTGGCAGCCTGCTGGCTGGAGGA 



TCCAACGATGGGCAGAGAATGTTTC 

1 — + + + + — . 

AGGTTGCTACCCGTCTCTTACAAACTCCGTCGTCGGCAACCGTCGGACGACCGACCTCCT 
SNDGQRMFEAAAVGSLLAGG 

CCCGTrGTTGCCATCTTAGGCATGATTTATAATGTAATTATTCTGGGACCAACAGGCTTC 
1 + + + + + + 960 

GGGCAACAACGGTAGAATCCGTACTAAATATTACATTAATAAGACCCTGGTTGTCCGAAG 



a PVVAILGMIYNVIILGPTGF 

CTGGGATCAGCTGTTTTTATCCTCTTTTACCCAGCAATGATGTTTGCATCACGGCTCACA 
961 + + + + + + 102Q 

GACCCTAGTCGACAAAAATAGGAGAAAATGGGTCGTTACTACAAACGTAGTGCCGAGTGT 

a L <3SAVFILFYPAMMFASRLT- 

GCATATTTCAGGAGAAAATGCGTGGCCGCCACGGATGAACGTGTCCAGAAGATGAATGAA 
1021 + + + + + + 108Q 

CGTATAAAGTCCTCTTTTACGCACCGGCGGTGCCTACTTGCACAGGTCTTCTACTTACTT 
a AYFRRKCVAATDERVQKMNE - 

GTTCTTACTTACATTAAATTTATCAAAATGTATGCCTGGGTCAAAGCATTTTCTCAGAGT 
1081 + + + + + + 114Q 

CAAG AATG AATGTAATTTAAATAGTTTT AC ATACG G ACCC AGTTTCG T AAAAG AG TCTC A 
a VLTYIKFIKMYAWVKAFSQS - 

GrrC AGAAAATCCGCGAGGAGGAGCGTCGGATATTGGAAAAAGCCGGGTACTTCCAGGGT 
1141 + + + + + + 120Q 

CAAGTCTTTTAGGCGCTCCTCCTCGCAGCCTATAACCTTTTTCGGCCCATG AAGGTCCCA 
a VQKIREEERRILEKAGYFQG - 

ATCACTGTGGGTGTGGCTCCCATTGTGGTGGTGATTGCCAGCGTGGTGACCTTCTCTGTT 
1201 + + + + + + i26q 

TAGTGACACCCACACCGAGGGTAACACCACCACTAACGGTCGCACCACTGGAAGAGACAA 
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IASVVTFSV 



,2S^™'! C T GC " CCATCTGACAGCAGCACA ° GCmC «« T =^«« G TCTTC 

+ + + 4 1320 

GTATACTGGGACCCGAAGCTAGACTGTCGTCGTGTCCGAAAGTGTCACCACTGTCAGAAG 
HMTLGFDLTAAQAFTVVTVF 

n 2 AA r:!T GAC ™ 

+ — + + _ ^ ^ 1380 

TTAAGGTACTGAAAACGAAACTTTCATTGTGGCAAAAGTCATTTCAGGGAGAGTCTTCGG 
NSMTFALKVTPFSVKSLSEA - 

i38 TC^TGGCT G TT G ^AGA™A G AG m ^ 

+ + + + 1440 

AGTCACCGACAACTGTCTAAATTCTCAAACAAAGATTACCTTCTCCAAGTGTACTATTTC 



* SVAVORFKSLFLMEEVHMI 



1 ^^^^^^^^^^^ A AG AT AG AG ATG A A A A ATG CC ACCTTG G C ATG GG AC 

+ + + + + 1500 

TTGTTTGGTCGGTCAGGAGTGTAGTTCTATCTCTACTTTTTACGGTGGAACCGTACCCTG 

a '^^"^^^^'"'IKIEMKNATLAWD - 

i5o TCCTCC ^CAGTATCCAGAACn-CGCCCAAGCTGACCCCCAAAATGA^A^GACAAG 
+ + + + + 1560 



AGGAGGGTGAGGTCATAGGTCTTGAGCGGGTTCGACTGGGGGTrrrACrr 



"III ICTGTTC 

« SSHSSIQNSPKLTPKMKKDK - 

TCCCGAAGGTCCCCGTTCTTTCTCTTCCA^TCCGTCGACGTCGCGTGACTCGTAGTCCGC 
RASRGKKEKVRQLQRTEHQA - 



1 62 , zi tz:^ 

cacgaccgtctcgtctttccggtggaggaggacctgtcactgctcgccgggtcagggctt 
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a vlaeqkghllldsderps 



P E 



CACATCCACCTGGGCCACCTGCGCTTACAGAGGACACTGCACAGC 



GAGGAAGAAGGCAAGC 
1681 + + ^ 

ctccttcttccgttcgtgtaggtggacccggtggIcgcgaatgtctcctgtgacgtgtcg 
eeegkhihlghlrlqrtlhs 

i 74 " CG - A . T r G " ATCCAAG AGGGTaaactg ^gaatctgcggcagtgtgggaagtgg, 

+ + + + + 1800 

tagctagacctctaggttctcccatttgaccaaccttagacgccgtcacacccttcacct 
* ,dle «Qegklvgicgsvgsg- 

+ + + + 1860 



ggagagagtaaagtcggtaaaatccggtctactgcgaagatctcccgtcgtaacgt 
a kts lisailgqmtllegsia- 

^^at^tgg^c^gcttatgtggcccagcaggcctggatcctcaatgctactctgaga 

+ + + + 1920 

tagtcaccttggaagcgaatacaccgggtcgtccggacctaggagttacgatgagactct 



a 1SGTFAYVAQQ 



AWILNATLR 



+ + - + + 1980 

CTGTTGTAGGACAAACCCTTCCTTATACTACTTCTrrCTATGTTGAGACACGACTTGTCG 

DNILFGKEYOEERYNSVLNS - 



1981 



TGCTGCCTGAGGCCTGACCTGGCCATTCTTCCCAGCAG 



- + - 



CGACCTGACGGAGATTGGAGAG 
* + - + ■ + 2040 

ACGACGGACTCCGGACTGGACCGGTAAGAAGGGTCGTCGCTGGACTGCCTCTAACCTCTC 
a CCLR POLA«LPSSOLTEIGE- 

* " + + - + + 2 1 00 

GCTCCTCGGTTGGACTCGCCACCCGTCGCGGTCTCCTAGTCGGAACGGGCCCGGAACATA 
RGANLSGGQR QR(SLARALY 



Figure 13E 

SUBSTITUTE SHEET (RULE 26) 



W ° 99/49735 PCT/US99/06644 

29/56 



3 SD RSIYILD0P L 



S A L D A H V 



2 .a; A f: c :!!"r rAG ; GcTATccGGA "«- T ««-c AAGA c«r r c T cm GTT 
^^^^^^^^^^ 



8 N H ' f N S A , R K H L K S K T V I f 



V 



tgqgtggtcaatgtcatggaccaactgacactacttcactagaagtactttctcccgaca 



' TH °1.0V L VDC06V, FMK 



E G C 



TAATGCCTTTCTCCGTGGGTACTr' "~" + + 2340 



3 ,TERG THEELMNLN 



CCTTGACTACTTAAATTTACGACTGATACGATGGTAA 
G D Y A T I - 

AAATTATTGGACAACGACCCTCn^CTGTGGCGGT^AACTCTAGTTAAGT^^ 
3 FNNLLLGE TP PVE1NSKKET . 



TCACCAAGTGTCTTCTTCAGTGTTCTGTTCCC 



+ 2460 
AGGATTTTC 



SGSQKKSQDKGPK 



GTCCTAG TC ATTTCTTCC7T 
T G S V K K E - 



^^^^^---CTTGTGCAGCTGGAAGAGAAAGGGCAGGGTTCA 

™™°™cccWa^^ 



K AVKPEEGQLVQ 



J- E E K G Q Q 
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GTGCCCTGGTCAGTATATGGTGTCTACATCCAGGCTGCTGGGC 



2521 — + ^ m,l -^ AOCjCTGCTG GGGGCCCCTTGGCATTCCTG 

+ + + + + 2580 

CACGGGACCAGTCATATACCACAGATGTAGGTCCG ACGACCCCCGGGGAACCGTAAGG AC 



VPWSVYGVYIQAAGGPtAF 



L 



GTTATTATGGCCCTTTTCATGCTGAATGTAGGCAGCACCG 

258 1 + + 



CCTTCAGCACCTGGTGGTTG 
+ + + 2640 



CAATAATACCGGGAAAAGTACGACTTACATCCGTC-TGGCGGAAGT.CGTGGACCACC, 

STAFSTWWL - 



:aac 

a VIMALFMLNVG 



" + + + + 2700 

TCAATGACCTAGTTCGTTCCTTCGCCCTTGTGGTGACACTGAGCTCCCTTGCTCTGGAGC 

SYWIKQGSGNTTVTRGNETS - 

2 7CM C ATG AAG G AC AATCCTC AT ATG C AG T ACT ATG CC AG C ATCTACG CCCTC 

+ + + + + 2760 

CACTCACTGTCGTACTTCCTGTTAGGAGTATACGTCATGATACGGTCGTAGATGCGGGAG 
* VSDSMKDNr'HMQYYASIYAt 

276 TC^GGC^CATGCTGATCCTGAAAGCCATTCGAGGAGTTGTCTTTGTCAAGGGCACG 
+ + + - + + + 2820 

AGGTACCGTCAGTACGACTAGGACTTTCGGTAAGCTCCTCAACAGAAACAGTTCCCGTGC 

a SMAVMLILK 



AIRGVVFVKG 



2821 



CTG CG AG CTTCCTCCCG G CTG C ATG ACG 



AGCTTTT 



- + + + + 2880 

GACGCTCGAAGGAGGGCCGACGTACTGCTCGAAAAGGCTTC 



CCGAAGGATCCTTCGAAGCCCTATG 



a LRA SSRtHDELFRR| L RSP 
AAG T I I I 1T< 



CT AG G AAG CTTCG G G ATAC 

M - 



2881 - + 



GA^C ACG ACCCCC AC AG GG AGG ATTCTC A AC AG GTTTTCC A AAG AC ATGG AT 

+ + + + + 2940 

TTCAAAAAACTGTG CTGG G G GTGTCCCTCCTA AG AG.TTG TCC AA AAG GTTTCTG TACCTA 



KFFDTTPTGR.LNRFSKOMO 
GAAGTTGACGTGCGGCTGCCGTTCCAGGCCGAGATGTTCA 
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294 1 + ^ 

+ — + + --+ 3000 

CTTCAACTGCACGCCGACGGCAAGGTCCGGCTCTACAAGTAGGTCTTGCAATAGG ACCAC 

a EVDVRLPFQAEMFlQMviLV - 

TTCTTCTGTGTGGGAATGATCGCAGGAGTCTTCCCGTGGTTCGTTGTGGCAGTGGGGCCC 
3001 + + + " * + + 3060 

AAGAAG ACACACCCTTACTAGCGTCCTCAGAAGGGCACCAAGGAACACCG'i CACCCCGGG 
a Fp CVGMIAGVFPWFLVAVGP 



CTTG TC ATC CTCTTTT 



3061 + . 



CAGTCCTGCACATTGTCTCCAGGGTCCTGATTCGGGAGCTGAAG 
+ + + + 3 12 0 



GAACAGTAGGAGAAAAGTCAGGACGTGTAACAGAGGTCCCAGGACTAAGCCCTCGACTTC 
a LVILFSVLHIVSRVLIRELK - 

CGTCTGGACAATATCACGCAGTCACCTTTCCTCTCCCACATCACGTCCAGCATACAGGGC 
+ + + + + 3180 

GCAGACCTGTTATAGTGCGTCAGTGGAAAGGAGAGGGTGTAGTGCAGGTCGTATGTCCCG 
a RLDNITQSPFLSHITSSIQG - 



CTTGCCACCATCCACGCCTACAATAAAGGGCAGGAGTTTCTGCACAGATACCAGGAGCTG 
3181 + + + + + + 324Q 

GAACGGTGGTAGGTGCGGATGTTATTTCCCGTCCTCAAAGACGTGTCTATGGTCCTCGAC 

a LATIHAYNKGQEFLHRYQEL - 

CTGGATGACAACCAAGCTCCTTTTTTTTTGTTTACGTGTGCGATGCGGTGGCTGGCTGTG 

3241 — h 4 , , 

+ + + + + 3300 

GACCTACTGTTGGTTCGAGGAAAAAAAAACAAATGCACACGCTACGCCACCGACCGACAC 
LDDWQAPFFLFTCAMRWLAV - 



CGGCTGGACCTCATCAGCATCGCCCTCATCACCACCACGGGGCTGATGATCGTTCTTATG 
+ + + + + + 3360 

GCCGACCTGGAGTAGTCGTAGCGGGAGTAGTGGTGGTGCCCCGACTACTAGCAAGAATAC 



3 RLDLI SIALITTTG 



L M I V L M 



3 36 ^~l c - A ^ c !!l c r! CCTATGCGGGTCTCGCCATC ^ 



-+ 3420 
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GTGCCCGTCTAAGGGGGTCGGATACGCCCAGAGCGGTAGAGAATACGACAGGTCAATTGC 

a hgqippayaglaisyavqlt 

GGGCTGTTCCAGrrTACGGTCAGACTGGCATCTGAGACAGAAGCTCGATTCACCTCGGTG 

^ 1 + -J ■ 

+ + — - + + 3480 

CCCG AC A AG G TC A A ATG CC AG TC TG ACCGT AG ACTCTGTCTTCG AG CT A AG TGG AG CC AC 

< ^^^^' : ^^' R '- A SETEARFTSV - 

34 8 r~ AGG ^ CAATCACTACA ^ AAGACTCTGTCC ^ GGAAGCACCTGCCA ^ 
+ .+ + + + + 354q 

CTCTCCTAGTTAGTGATGTAATTCTGAGACAGGAACCTTCGTGGACGGTCTTAATTC-n-G 
ERINHYIKTLSLEAPARIKN - 



^^A^TCCCTCCCCTGACTGGCCCCAGGAGGGAGAGGTGACCTTTGAGAACGCAGAGATG 
^ + + + + + + 3600 

TTCCGAGGGAGGGGACTGACCGGGGTCCTCCCTCTCCACTGGAAACTCTTGCGTCTCTAC 



a KAPSPDWPQEGEV 



T F E N A E M 



+ + ~ + + + + 3660 

TCCATGGCTCTTTTGGAGGGAGAACAGGATTTCTTTCATAGGAAGTGCTAG-rTTGGATTT 

a "^^ENLPLVLKKVSFTIKPK - 

366 GA f A i GA ^ cA ™ TGGGG ^ 

+ + + + _ + + 3720 

CTCTTCTAACCGTAACACCCCGCCTGTCCTAGTCCCrrCAGGAGCGACCCCTACCGGGAG 

EKIGIVGRTGSGKSSLGMAL - 

372 7^ C !! G 1 GGAG ^ ATCTGGAGGCTGCATCAAGA ^ GA 

+ + + + + + 3780 

AAGGCAGACCACCTCAATAGACCTCCGACGTAGTTCTAACTACCTCACTCTTAGTCACTA 

a PRLVELSGGCIKIDGVRISD - 

378 ATTGGCCTTGCCGACCTCCGAAGCAAACTCTCTATCATTCCTCAAGAGCCGGTGCTGTTC 
+ + + + + + 3840 

TAACCGGAACGGCTGGAGGCTTCGTTTGAGAGATAGTAAGGAGTTCTCGGCCACGACAAG 
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a (GL AOLRSKLSllPQ E pvLF- 
AGTGGCACTGTCAGATCAAA 



384 , + GGACCCCTTCAACCAGTACACTGAAGACCAGA7TTGG 



+ + " + + 3900 



TCACCGTGACAGTCTAGTTTAAACCTGGGGAAGTTGGTCATGTGACTTCTGGTCTAAACC 



SGTVRSNLDPFNQYTEDQI 



W 



3901 -!! '^^'^^"^^^^^^^^^^^^"^eTCTGAAACTTGAA 

+ " + + + + 3960 

CTACGGGACCTCTCCTGTGTGTACTTTCTTACATAACGAGTCGATGGAGACTTTGAACTT 
a DALERTHMKECIAQLPLKLE - 

3gg^!^!^^^^^^^^^^^^^^^^^^^^^^"^^^^^"'"^^^^^^^^^GCAGCTCTTGTGCATA 

+ + + + + 4020 

AGACTTCACTACCTCTTACCCCTATTGAAGAGTCACCCCCTTGCCGTCGAGAACACGTAT 
SEVMENGDNFSVGERQLLCI - 



4021 



GCTAGAGCCCTGCTCCGCCACTGTAAGATTCTGA 



TTTTAGATGAAGCCACAGCTGCCATG 
-+ 4080 

CGATCTCGGGACGAGGCGGTGACATTCTAAGACTAAAATCTACTTCGGTGTCGACGGTAe 
a AR ALLRHCKIL«LDEATAAM - 

+ + + + + 4140 

CTGTGTCTCTGTCTGAATAACTAAGTrCTCTGGTAGGCTCTTCGTAAACGTCTGACATGG 

* ""'"^"'"'^'-LIQETIREAFADCT - 

4,^^ G r!! A 7 GCCCATCGCCTGCACACGG ^ CTAGGCTC 

+ + + * + + 4200 

TACGACTGGTAACGGGTAGCGGACGTGTGCCAAGATCCGAGGCTATCCTAATACCACGAC 

MLT.AHRLHTVLGSORIMVL - 

+ + 4260 



CGG GTCCCTG TCC ACC ACCTC AA ACTGTG GG GT. 



AGCC AG G AAG AC AG GTTGCTG TC AAG G 
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a AQGQVVEFDTPSVLLSNDSS 



CGATTCTATGCCATGTTTGCTGCTGCAGAGAACAAGGTCGCTGTCAAGGGCTGA 
4261 + + + + + ... 

GCTAAGATACGGTACAAACGACGACGTCTCTTGTTCCAGCGACAGTTCCCGACT 
a RFYAMFAAACNKVAVKG * 
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MOAT D cDNA AND AMINO ACID SEQUENCE 



ENCODED THEREBY 



i AT MA CGCCCT0T G C G =TTCC GG 0 0Ae CTC G 0CrCC^ GTT c T a 0 3»CTC« A CCT C TC T 

+ + + + + 6Q 

TACCTGCGGGACACGCCAAGGCCCCTCGAGCCGAGGTTCAAGACCCTGAGGTTGGACAGA 



MDALCGSGELGSKFWDSN 



L S 



61^™-^+^^^.^*^^^^^^^^^^^^^^^^^*^*'"^^CCT G CTGGCCTGGGTG 

+ + + 120 

CACGTGTGTCTTTTGGGCCTGGAGTGAGGGACGAAGGTCTTGAGGGACGACCGGACCCAC 
* VHTENPDLTPCFQNSLLAWV - 
JC^CATCTA^ 

+ + + + 180 

GGGACGTAGATCGACACCCAGCGGGACGGGACGATGAACGAGATGGACGCCGTGGTAACA 



3 P C I Y L W V 



ALPCYLLYLRHH 



^CG^C^TCATCCTCTCCCACCTGTCCAAGCTCAAGATGGTCCTGGGTGTCCTGCTG 

+ + + + + OAC) 



GCACCGATGTAGTAGGAGAGGGTGGACAGGTTCGAGTTCTACCAGC 



-+ 240 

j G ACCC AC AG G ACG AC 

* RGYIILSHLSKLKMVLGVLL - 



2 JG^C G ^CTGGGCG G ACCrrTTTTACTC C TTCCATGGCCTG G TCCATGGCCGGGCC 



■+ 300 



^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^"'"^CCGGACCAGGTACCGGCCCGG 
a W CVSWADLFYSFHGLVH G RA . 
CCTGCCCCTGTTTTC 



+ + + + + 360 

:acccccagtggtacgacgaccggtgg 



GGACGGGGACAAAAGAAACAGTGGGGGAACCACC/ 



* papvffvtplvvg VTMLLAT 
ctgctgatacagtatgagcggctgcag 



ggcgtacagtcttcgggggtcctcattatcttc 
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361 + + + — + - + - + 420 

GACGACTATGTCATACTCGCCGACGTCCCGCATGTCAGAAGCCCCCAGGAGTAATAGAAG 

a lliqyerlqgvqssgvliif - 

TGGTTCCTGTGTGTGGTCTGCGCCATCGTCCCATTCCGCTCCAAGATCCTTTTAGCCAAG 
421 + + + + + < 480 

ACCAAGG ACACACACCAG ACGCGG TAGCAGGGTAAGGCGAGGTTCTAGGAAAATCGGTTC 
a WFLCVVCAIVPFRSKILLAK- 

G C AG AG G GTG AG ATCTC AG ACCCCTTCCG CTTC ACC ACCTTCTAC ATCC ACTTTG CCCTG 
481 + + + + + + 540 

CGTCTCCCACTCTAGAGTCTGGGGAAGGCGAAGTGGTGGAAGATGTAGGTGAAACGGGAC 



a AEGEISDPFRFTTFYIHFAL - 

GTACTCTCTGCCCTCATCTTGGCCTGCTTCAGGGAGAAACCTCCATTTTTCTCCGCAAAG 
541 + + + + + + 600 

CATGAGAGACGGGAGTAGAACCGGACGAAGTCCCTCTTTGGAGGTAAAAAGAGGCGTTTC 
a VLSALILACFREKPPFFSAK - 

AATGTCGACCCTAACCCCTACCCTGAGACCAGCGCTGGCTTTCTCTCCCGCCTGTTTTTC 
601 + + + + + + 660 

TTACAGCTGGGATTGGGGATGGGACTCTGGTCGCGACCGAAAGAGAGGGCGGACAAAAAG 
a NVDPNPYPETSAGFLSRLFF- 

TGGTGGTTCACAAAGATGGCCATCTATGGCTACCGGCATCCCCTGGAGGAGAAGGACCTC 
661 + — + + -t- + + 720 

ACCACCAAGTGTTTCTACCGGTAGATACCGATGGCCGTAGGGGACCTCCTCTTCCTGGAG 
a WWFTKMAIYGYRHPLEEKDL - 

TGGTCCCTAAAGGAAGAGGACAGATCCCAGATGGTGGTGCAGCAGCTGCTGGAGGCATGG 
721 + + + + + + 780 

ACCAGGGATTTCCTTCTCCTGTCTAGGGTCTACCACCACGTCGTCGACGACCTCCGTACC 
a WSLKEEDRSQMVVQQLLEAW - 

AGGAAGCAGGAAAAGCAGACGGCACGACACAAGGCTTCAGCAGCACCTGGGAAAAATGCC 
781 + + + + + + 84Q 
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TCCTTCGTCCTTTTCGTCTGCCGTGCTGTGTTCCGAAGTCGTCGTGGACCCTTTTTACGG 

a rkqekqtarhkasaapgkna 

TCCGGCG/ 



aggacgaggtgctgctgggtgcccggcccaggccccggaagccctccttcctg 

- + — + 900 

aggccgctcctgctccacgacgacccacgggccgggtccggggccttcgggaggaaggac 



841 + + + + . 



a SGEDEVLLGARPRPRK 



P S F L 



aaggccctgctggccaccttcggctccagcttcctcatcagtgcctgcttcaagcttatc 

901 + + + + + + 96Q 

ttccgggacgaccggtggaagccgaggtcgaaggagtagtcacggacgaagttcgaatag 
a kallatfgssflisacfkli - 



caggacctgctctccttcatcaatccacagctgctcagcatcctgatcaggtttatctcc 
_ + + + + 1020 



961 + + 



gtcctggacgagaggaagtagttaggtgtcgacgagtcgtaggactagtccaaatagagg 

a QDLLSFINPQLLSILIRFIS - 



aaccccatggccccctcctggtggggcttcctggtggctgggctgatgttcctgtgctcc 

— + + + 1080 



1021 + + + 



ttggggtaccgggggaggaccaccccgaaggaccaccgacccgactacaaggacacgagg 

a NPMAPSWWGFLVAGLMFLCS- 



atgatgcagtcgctgatcttacaacactattaccactacatctttgtg 



1081 + + + . 



ACTGGGGTGAAG 



■+ 1140 



TACTACGTCAGCGACTAGAATGTTGTGATAATGGTGATGTAGAAACACTGACCCCACTTC 
a MMQSLILQHYYHYIFVTGVK - 

TTTCGTACTGGGATCATGGGTGTCATCTACAGGAAGGCTCTGGTTATCACCAACTCAGTC 
1141 + + + + + + i 2 oo 

AAAGCATGACCCTAGTACCCACAGTAGATGTCCTTCCGAGACCAATAGTGGTTGAGTCAG 
a FRTGIMGVIYRKALVITNSV - 

AAACGTGCGTCCACTGTGGGGGAAATTGTCAACCTCATGTCAGTGGATGCCCAGCGCTTC 
1201 + + + + + + 126Q 

TTTGCACGCAGGTGACACCCCCTTTAACAGTTGGAGTACAGTCACCTACGGGTCGCGAAG 
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a KRASTVGEIVNLMSVDAQRF - 

ATGGACCTTGCCCCCTTCCTCAATCTGCTGTGGTCAGCACCCCTGCAGATCATCCTGGCG 
1261 + + + — + «- + 1320 

TACCTGGAACGGGGGAAGGAGTI'AGACGACACCAGTCGTGGGGACGTCTAGTAGGACCGC 
a MDLAPFLNLLWSAPLQIILA 

ATCTACTTCCTCTGGCAGAACCTAGGTCCCTCTGTCCTGGCTGGAGTCGCTTTCATGGTC 
1321 + + + + + + 138Q 

TAGATGAAGGAGACCGTC-TGGATCCAGGGAGACAGGACCGACCTCAGCGAAAGTACCAG 

a IYFLWQNLGPSVLAGVAFMV - 

TTGCTGATTCCACTCAACGGAGCTGTGGCCGTGAAGATGCGCGCCTTCCAGGTAAAGCAA 
1381 + + + + + + 144Q 

AACGACTAAGGTGAGrrGCCTCGACACCGGCACTTCTACGCGCGGAAGGTCCATrrCGTT 

a LLIPLNGAVAVKMRAFQVKQ - 

ATGAAATTGAAGGACTCGCGCATCAAGCTGATGAGTGAGATCCTGAACGGCATCAAGGTG 
144, + + + + + + 1500 

TACTTTAACTTCCTGAGCGCGTAGTTCGACTACTCACTCTAGGACTTGCCGTAGTTCCAC 



a MKLKDSRIKLMSE 



I L N G I K V 



CTGAAGCTGTACGCCTGGGAGCCCAGCTTCCTGAAGCAGGTGGAGGGCATCCGGCAGGGT 
1501 + + + + + + 1560 

GACTTCGACATGCGGACCCTCGGGTCGAAGGACTTCGTCCACCTCCCGTAGGCCGTCCCA 
a LKLYAWEPSFLKQVEGIRQG - 

GAGCTCCAGCTGCTGCGCACGGCGGCCTACCTCCACACCACAACCACCTTCACCTGGATG 
1561 + + + + + + 162Q 

CTCGAGGTCGACGACGCGTGCCGCCGGATGGAGGTGTGGTGTTGGTGGAAGTGGACCTAC 
a ELQ "-LRTAAYLHTTTTFTWM - 

1R ,7 CAGCCCC ^ CCTGGTGACCCTGATCA CCCTCTGGGTGTACGTGTACGTGGACCCAAAC 

"OiJl — -( . , 

+ + + + + 1680 

ACGTCGGGGAAGGACCACTGGGACTAGTGGGAGACCCACATGCACATGCACCTGGGTTTG 
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a CSPFLVTLITLWVYVYVDPN 



^^ATGTGCTGGACGCCGAGAAGGCCTTTGTGTCTGTGTCCTTGTTTAATATCTTAAGACTT 
+ + + + - + + 1740 



I 740 

' :tgaa 

NVLDAEKAFVSVSLFN.LRL- 



TTACACGACCTGCGGCTCTTCCGGAAACACAGACACAGGAACAAATTATAGAATTC1 



^^CCCCTCAACATGCTGCCCCAGTTAATCAGCAACCTGACTCAGGCCAGTGTGTCTCTGAAA 

+ + + _ + ____ + + i 



1800 

V* - — . - 

5ACTTT 

a PLNMLPQLISNLTQASVSLK- 



GGGGAGTTGTACGACGGGGTCAATTAGTCGTTGGACTGAGTCCGGTCACACAGAG/ 



^^G^CCAGC^TTCCTGAGCCAAGAGGAACTTGACCCCCAGAGTGTGGAAAGAAAGACC 
+ + " + + + + I860 

GCCTAGGTCGTTAAGGACTCGGTTCTCCTTGAACTGGGGGTCTCACACCTTTCTTTCTGG 
a RIQQFLSQEELDPQSVERKT - 

ATCTCCCCAGGCTATGCCATCACCATACACAGTGGCACCTTCACCTGGGCCCAGGACCTG 
+ + + + + 1920 

TAGAGGGGTCCGATACGGTAGTGGTATGTGTCACCGTGGAAGTGGACCCGGGTCCTGGAC 
a 'SPGYAITIHSGTFTWAQDL - 

1 q -^^^^^^^^^^^^^^^^^^ A ^^ A ^^^^-CGAAAGGGGCACTGGTGGCCGTGGTG 

I "ill -4 i 

+ + - + + + 1980 

GGGGGGTGAGACGTGTCGGATCTGTAGGTCCAGGGCTTTCCCCGTGACCACCGGCACCAC 

a PPTLHSLDIQVPKGALVAVV - 



1981 



GGGCCTGTGGGCTGTGGGAAGTCCTCCCTGGTGTCTGCCCTGCTGGG 



- + + + - 



AGAGATGGAGAAG 



- + + + 2040 

CCCGGACACCCGACACCCTTCAGGAGGGACCACAGACGGGACG/ 



iACCCTCTCTACCTCTTC 
a GPVGCGKSSLVSALLGEMEK - 

^^CT^GGCAAAGTGCACATGAAGGCATGGATCCAGAACTGCACTCrrCAGGAAAACGTG 

+ + + + + 2100 

GATCTTCCGrrTCACGTGTACTTCCGTACCTAGGTCTTGACGTGAGAAGTCCTTTTGCAC 
LEGKVHMKAWIQNCTLQENV - 
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210 i^! Gc . AAAGCC ^ 

+ - + + + + 2160 

GAAAAGCCGTTTC 

AAC 



rCGGGACTTGGGGTTCGCGATGGTCGTCTG AGACCTCCGGACACGG/ 



LFGKALNPKRYQQTLEACAL - 

gatcgact G gacctctacgacgg\ccacccctagtctg 2 ;c?ctaacctctcttcccgtaa 

LADLEMLPGGDQTEIGEKG) - 



2221 



AACCTGTCTGGGGGCCAGCGGCAGCGGGTCAGTCTi 



•+ + +. 



- + + + 2280 



G G CTCG AG CTG TTT AC AGTG ATG CC 



TTGGACAGACCCCCGGTCGCCGTCGCCCAGTCAGACCG 
a NLSGGQRQBVSLARAVYSDA 



AG CTCG ACA AATGTC ACTACG G 



228 ?J^ C ™ CTGGATGA ^^ 

+ + + + + 2340 

CTATAAAAGAACGACCTACTGGGTGACAGGCGCCACCTGAGAGTACACCGGTTCGTGTAG 

a difllddplsavoshvakhi - 

23 4 7]!^ ca !!I catcgggccag ^ 6GCGTgctggc ^ 

+ "~ + + + 2400 

AAACTGGTGCAGTAGCCCGGTCTTCCGCACGACCGTCCGTTCTGCGCTCACGACCACTGC 

fohvigpegvlagktrvlvt - 

+ + + + 2460 

GTGCCGTAATCGAAGGACGGGGTCTGTCTGAAGTAGTAACACGATCGACTACCTGTCCAC 

hgisflpqtdf.ivladgqv - 

246 TCT^GAT^CCC^GTACCCAGCCCTGCTGCAGCGCAACGGCTCCTTTGCCAACTTTCTC 

+ + ' + + + 2520 

AGACTCTACCCGGGCATGGGTCGGGACGACGTCGCGTTGCCGAGGAAACGGTTGAAAGAG 



a SEMGPYP 



ALLQRMGSFANF 
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TGCAACTATGCCCCCGATGAGGACCAAGGGCACCTGGAGGACAGCTGGACCGCGTTGGAA 
2521 + - + + " - + ♦ + 2580 

ACGTTG ATACGGGGGCTACTCCTGGTTCCCGTGGACCTCCTGTCGACCTGGCGCAACCTT 
a CNYAPOEDQGHLEDSWTALE • 

GGTGCAGAGGATAAGGAGGCACTGCTGATTGAAGACACACTCAGCAACCACACGG ATCTG 
2581 + + + + + * 2640 

CCACGTCTCCTATTCCTCCGTGACGACTAACTTCTGTGTGAGTCGTTGGTGTGCCTAGAC 
a GAEDKEALLIEDTLSNHTDL - 

ACAGACAATGATCCAGTCACCTATGTGGTCCAGAAGCAGTTTATGAGACAGCTGAGTGCC 
264! + + + ___ + + + 270Q 

TGTCTGTTACTAGGTCAGTGGATACACCAGGTCTTCGTCAAATACTCTGTCGACTCACGG 
a TDNDPVTYVVQKQFMRQLSA - 

CTGTCCTCAGATGGGGAGGGACAGGGTCGGCCTGTACCCCGGAGGCACCTGGGTCCATCA 
2701 + + + __ + + + 276Q 

GACAGGAGTCTACCCCTCCCTGTCCCAGCCGGACATGGGGCCTCCGTGGACCCAGGTAGT 
a LSSDGEGQGRPVPRRHLGPS - 



GAGAAGGTGCAGGTGACAGAGGCGAAGGCAGATGGGGCACTGACCCAGGAGGAGAAAGCA 
>1 - + + + + + + 2820 

CTCTTCCACGTCCACTGTCTCCGCTTCCGTCTACCCCGTGACTGGGTCCTCCTCTTTCGT 



a EKVQVTEAKADGALTQ 



E E K A 



GCCATTGGCACTGTGGAGCTCAGTGTGTTCTGGGATTATGCCAAGGCCGTGGGGCTCTGT 
2821 + + + + + + 2880 

CGGTAACCGTGACACCTCGAGTCACACAAGACCCTAATACGGTTCCGGCACCCCGAGACA 
a AIGTVELSVFWDYAKAVGLC - 

ACCACGCTGGCCATCTGTCTCCTGTATGTGGGTCAAAGTGCGGCTGCCATTGGAGCCAAT 
2881 + + + + + + 294Q 

TGGTGCGACCGGTAGACAGAGGACATACACCCAGTTTCACGCCGACGGTAACCTCGGTTA 
a TT LAICLLYVGQSAAAIGAN 

GTGTGGCTCAGTGCCTGGACAAATGATGCCATGGCAGACAGTAGACAGAACAACACTTCC 
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294 1 + + + + — + + 3000 

CACACCGAGTCACGGACCTGTTTACTACGGTACCGTCTGTCATCTGTCTTGTTGTG AAGG 

a VWLSAWTNDAMADSR'QNNTS- 

CTGAGGCTGGGCGTCTATGCTGCTTTAGGAATTCTGCAAGGGTTCTTGGTGATGCTGGCA 
3001 + + + + + + 3060 

GACTCCGACCCGCAGATACG ACG AAATCCTTAAGACGTTCCCAAG AACCACTACG ACCGT 
a LRLGVYAALGILQGFLVMLA - 

GCCATGGCCATGGCAGCGGGTGGCATCCAGGCTGCCCGTGTGTTGCACCAGGCACTGCTG 
3061 + + + + + + 3120 

CGGTACCGGTACCGTCGCCCACCGTAGGTCCGACGGGCACACAACGTGGTCCGTGACGAC 
a AMAMAAGGIQAARVLHQALL- 

C AC AAC AAG ATACGCTCG CC AC AGTCCTTCTTTG AC ACC AC ACC ATC AG GCCG C ATCCTG 
3121 + + + + + + 3180 

GTGTTGTTCTATGCGAGCGGTGTCAGGAAGAAACTGTGGTGTGGTAGTCCGGCGTAGGAC 
a HNKIRSPQSFFDTTPSGRIL - 

AACTGCTTCTCCAAGGACATCTATGTCGTTGATGAGGTTCTGGCCCCTGTCATCCTCATG 
3181 + + + + + + 3240 

TTGACGAAGAGGTTCCTGTAGATACAGCAACTACTCCAAGACCGGGGACAGTAGGAGTAC 
a NCFSKDIYVVDEVLAPVILM - 

CTGCTCAATTCCTTCTTCAACGCCATCTCCACTCTTGTGGTCATCATGGCCAGCACGCCG 
3241 + + ^ + + + + 3300 

GACGAGTTAAGGAAGAAGTTGCGGTAGAGGTGAGAACACCAGTAGTACCGGTCGTGCGGC 
a LLNSFFNAI STLVVtMASTP - 

CTCTTC ACTG TG GTC ATCCTG CCCCTG G CTG TG CTCT AC ACCTT AG TG C AG CG CTTCT AT 
3301 + + + + + + 3360 

GAGAAGTGACACCAGTAGGACGGGGACCGACACGAGATGTGGAATCACGTCGCGAAGATA 
a LFTVVILPLAVLYTLVQRFY - 

GCAGCCACATCACGGCAACTGAAGCGGCTGGAATCAGTCAGCCGCTCACCTATCTACTCC 
3361 — + + + + + + 3420 
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CGTCGGTGTAGTGCCGTTGACTTCGCCGACCTTAGTCAGTCGGCGAGTGGATAGATGAGG 
a AATSRQLKRLESVSRSPIYS 

^^CACTTTTCGGAGACAGTGACTGGTGCCAGTGTCATCCGGGCCTACAACCGCAGCCGGGAT 
+ + + + + - ■+ 3480 

GTGAAAAGCCTCTGTCACTGACCACGGTCACAGTAGGCCCGGATGTTGGCGTCGGCCCTA 



HFStTVTGAS 



VIRAYNRSRD 



GAGATCATCAGTGATACTAAGGTGGATGCCAACCAGAGAAGCTGCTACCCCTACATC 



3481 + .. 

~_ T + + 3540 



AAACTCTAGTAGTCACTATGATTCCACCTACGGTTG 



GTCTCTTCGACGATGGGGATGTAG 
3 FE| 'SDTKVDANQRSCYPY| 

3 ^AT^CA^ GTGGCTGAGCATCGGAGTeGAG ^ CGTGGGGAACT6CG ^ 

* + + + + + 3600 

TAGAGGTTGGCCACCGACTCGTAGCCTCACCTCAAGCACCCCTTGACGCACCACGAGAAA 
a ,SN RWLSICVEFVGNCVVLF- 

GCTGCACTATTTGCCGTCATCGGGAGGAGCAGCCTGAACCCGGGGCTQGTGGGCCTTTCT 

•SOU! ■ — i~ — -i , 

+ + + + + 3660 

CGACGTGATAAACGGCAGTAGCCCTCCTCGTCGGACTTGGGCCCCGACCACCCGGAAAGA 

a AALFAV| G RSS L N PGLVGLS - 

J3 TGTCCT ACTCCTTG C AG G TG AC ATTTG CTCTG AACTG G ATG AT ACG AATG / 

0 

rACTATGCTTACTACAGTCTA 



3661 + + ^ ~ oATGTCAGAT 

+ + + + + 3720 

CACAG G ATG AG G AACGTCC ACTG T AAACG AG ACTTG ACCT/ 



V S Y S L Q V T F A L N W M . R M M S D 



3 ^TT^TCTAACATCGTGGCTGTGGAGAGGGTCAAGGAGTACTCCAAGACAGAGACAGAG 

+ + + + + + 3780 

AACCTTAG ATTGTAG C ACCG AC ACCTCTCCC AG TTCCTC ATG > 



a LESNIVAVER 



5 AG GTTCTG TCTCTGTCTC 
VKEYSKTETE - 



378?— l T !! GTGGTGG ^ GGC ^ CCGCCCTCCCGAAGG ^ GGCCC CCACGTGGGGAGGTG 

+ + * " + + + 3840 

CGCGGGACCCACCACCTTCCGTCGGCGGGAGGGCTTCCAACCGGGGGTGCACCCCTCCAC 
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a APWVVEGSRPPEGWPPRG 



E V 



GAGTTCCGGAATTATTCTGTGCGCTACCGGCCGGGCCTAGACCTGGTGCTGAGAGACCTG 
1 1 """ + "" _ + + + + + 3900 

CTCAAGGCCTTAATAAGACACGCGATGGCCGGCCCGGATCTGGACCACGACTCTCTGGAC 



a EFRNYSVRYRPG LOLVLRDL - 

AGTCTGCATGTGCACGGTGGGGAGAAGGTGGGGATCGTGGGCCGCACTGGGGCTGGC 



3901 + + + 



AAG 

+ + + 3960 



TCAGACGTACACGTGCCACCGCTCTTCCACCCCTAGCACCCGGCGTGACCCCGACCGTTC 
a SLHVHGGEKVGIVGRTGAGK- 

TCTrCCATGACCCTTTGCCTGTTCCGCATCCTGGAGGCGGCAAAGGGTGAAATCCGCATT 
3961 + + + + + + 4 0 2o 

AGAAGGTACTGGGAAACGGACAAGGCGTAGGACCTCCGCCGTTTCCCACTTTAGGCGTAA 



a SSMTLCLFRILEAAKGEIR 



GATGGCCTCAATGTGGCAGACATCGGCCTCCATGACCTGCGCTCTCAGCTGACCATCATC 
4021 + + + + + + 4080 

CTACCGGAGTTACACCGTCTGTAGCCGGAGGTACTGGACGCGAGAGTCGACTGGTAGTAG 
a OGLNVADIGLHDLRSQLTII - 

CCGCAGGACCCCATCCTGTTCTCGGGGACCCTGCGCATGAACCTGGACCCCTTCGGCAGC 
4081 + + + + . + + 414Q 

6GCGTCCTGGGGTAGGACAAGAGCCCCTGGGACGCGTACTTGGACCTGGGGAAGCCGTCG 
a PQDPILFSGTLRMNLDPFGS - 

TACTCAGAGGAGGACATTTGGTGGGCT-TTGGAGCTGTCCCACCTGCACACGTTTGTGAGC 
4141 + + + + + + 4 200 

ATGAGTCTCCTCCTGTAAACCACCCGAAACCTCGACAGGGTGGACGTGTGCAAACACTCG 
a YSEEOIWWALELSHLHTFVS - 

TCCCAGCCGGCAGGCCTGGACTTCCAGTGCTCAGAGGGCGGGGAGAATCTCAGCGTGGGC 
4201 + + + + + + 4260 



AGGGTCGGCCGTCCGGACCTGAAGGTCACGAGTCTCCCGCCCCTCTTAG 



AGTCGCACCCG 
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a SQPAGLDFQCSEGGENLSVG - 

CAGAGGCAGCTCGTGTGCCTGGCCCGAGCCCTGCTCCGCAAGAGCCGCATCCTGGTTTTA 
4261 + — + + + + + 43 2 o 

GTCTCCGTCGAGCACACGGACCGGGCTCGGGACGAGGCGTTCTCGGCGTAGGACCAAAAT 
a QRQLVCLARALLRKSRILVL - 

GACGAGGGCACAGCTGCCATCGACCTGGAGACTGACAACCTCATCGAGGCTACCATCCGC 
4321 + + + + + + 4380 

CTGCTCCGGTGTCGACGGTAGCTGGACCTCTGACTGTTGGAGTAGGTCCGATGGTAGGCG 
a DEATAAIDLETDNLIQATIR - 

ACCC AGTTTG ATACCTGC ACTG TCCTG ACC ATCG C AC ACCG G CTT A AC ACTATC ATG G AC 

4381 + + 4- + + + 4440 

TG G G TC AAACTATG G ACGTG AC AG G ACTG G TAG CGTG TGG CCG AATTGTG ATAGT ACCTG 

a TQFDTCTVLTIAHRLNTIMD - 

TACACCAGGGTCCTGGTCCTGGACAAAGGAGTAGTAGCTGAATTTGATTCTCCAGCCAAC 
4441 + + + + + 4 4500 

ATGTG GTCCC AG G ACC AG G ACCTG TTTCCTCATC ATCG ACTT A A ACTAAG AG G TCG GTTG 

a YTRVLVLDKGVVAEFDSPAN - 

ATTG CAG CTAG AG G CATCTTCT ACGG G ATG G CC AG AG ATG CTGG ACTTG CCT AA 

4501 + + + + + 4557 

G AG T AACGTCG ATCTCCGT AG AAG ATG CCCT ACCG GTCTCT ACG ACCTG AACG G ATT 

a LIAARGIFYGMAROAGLA * - 
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MOAT E cDNA AND AMINO ACID SEQUENCE ENCODED 



THEREBY 



ATGGCCGCGCCTGCTGAGCCCTGCGCGGGG 
1 + + + 



CAGGGGGTCTGGAACCAGACAGAGCCTGAA 

+ + + 60 

TACCGGCGCGGACGACTCGGGACGCGCCCCGT 



iTCCCCCAGACCTTGGTCTGTCTCGGACTT 
a MAAPAEPCAGQGVWNQTEPE 

g^_^^^^^^^^^^^^^^^^^^^^^^^^^^^GAACAGCAGGGGTCTGGGTACCC 

* + " + + " + + 120 

GGACGGCGGTGGTCGGACGACTCGGACACGAAGGACTCTTGTCGTCCCCAGACCCATGGG 
a PAATSLLSLCFLRTAGVWVP- 

CCCATGTACCTCTGGGTCCTTGGTCCCATCTACCTCCTCTTCATCCACCACCATGGCCGG 

' I + -I _ 1 , 

+ + + + 180 

GGGTACATGGAGACCCAGGAACCAGGGTAGATGGAGGAGAAGTAGGTGGTGGTACCGGCC 

P.MYLWVLGP.YLLF.HHhTGR - 

1 8 f GCTACCTCCGGA ^TCCCCACTCTTCAAAGCCAAGATGGTGCTTGGATTCGCCCTCATA 

+ + + - + - + + 240 

CCGATGGAGGCCTACAGGGGTGAGAAGTTTCGGTTCTACCACGAACCTAAGCGGGAGTAT 
a GYLRMSPLFKAKMVLGFALI - 

GTCCTGTGTACCTCCAGCGTGGCTGTCGCTCTTTGGAAAATCCAACAGGGAACGCCTGAG 
241 + + + + +; + 300 

CAGGACACATGGAGGTCGCACCGACAGCGAGAAACCTTTTAGGTTGTCCCTTGCGGACTC 

ALWKIQQGTPE - 



a VLCTSSVAV 



G CCCC AG AATTCCTCATTC ATCCTACTG TG TG G CTC ACC ACG ATG AG CTTCGC AG TG TTC 



301 . T j 

+ + + 360 

CGGGGTCTTAAGGAGTAAGTAGGATGACACACCG/ 



3AGTGGTGCTACTCGAAGCGTCACAAG 
a APEF «-IHPTVWl.TTMSFAVF. 

CTGATTCACACCGAGAGGAAAAAGGGAGTCCAGTCATCTGGAGTGCTGTTTGGTTACTGG 

+ — r + + + 420 

GACTAAGTGTGGCTCTCCTTTTTCCCTCAGGTCAGTAGACCTCACGACAAACCAATGACC 
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L.HTERKKGVQSSGV 



L F G Y W - 

CTTCTCTG CTTTGTCTTGCC 
1 ~ + ~ 

GAAGAGACGAAACAG 



AGCTACCAACGCTGCCCAGCAGGCCTCCGG/ 
+ 480 



421 ._ + „ + ......._; + .__. ^ ,U ^~ U ^^CCTCCGGAGCGGGCTTC 



AACGGTCGATGGTTGCGACGGGTCGTCCGGAGGCCTCGCCCG, 



LLCFVLPATNAAGQASG 



AAG 

A G F - 

oTCTc G cT G cGAc AG oco GTGGACA<SG ; 6G ;;; SAT ^ GACAGAfiAccAccAccGTGTc 



a QSDPVRHL 



STYLCLSLVVAQ 



^*^^^^^^^*^^^^^^^^^^^*^^^^^^^^^^*'^G GA CTTCTG G G G GTC G TC A GA 



3 p VLSCLADQ 



PPFFPEDPQQ 



TTGGGGACAGGTCTCTGACCCCGTCGGAAGGGGAGG 660 



a NPCPETGAAFPSKATFWW 



TTTCG GTG C AAG ACC ACCC A AAG A 
V S - 



~ + + - + 720 

CCGGACCAG A CCTCCCCT A TGTCCTCCGGTG A CTCT GG TTTrCTG GAGA CC AG CG AA CCC 



a GLVWRQYRRPLR 



PKDLWSLG 



72^— — — — +^^^^^^^^^*^^^'*^'"^'^'^*"^^^''^^*^*'^G AG TG GA TG AG G AA CCGC 

_ + ~ + + — f- 780 

tctcttttg A ggagtcttcttga A c AAA gggcc Gaa cttttcctc A cct A ctccttggcg 

' RENSSEELVSRLEKEWMRNR . 

78^— -— — ^^^^^^^^^"^^"*^'"**'^^^*^"^^^^^^^^^^gga AAG gcg G c A gt G gcatg 

TCACGTCGGGCCTCCGT.^^^^^^^^^^^^ 
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SAARRHNKA.AFKRKGGSGM . 

84 ^^!^^^^^^^^^^^^^^^^^^^^^^^^ AA ^^ A ^^^^^ < -CAGTGGCGCCCACTGCTG 

w + + ~" + " + •* 900 

TTCCGAGGTCTCTGGCTCGGGAAGGATGCCGTTCTTCCCTCGGTCACCGCGGGTG ACGAC 



KAPETEPFLRQEGSQWRPLL 



SO™™ 3GCAGGTGTTCCATTCTA ^ CCT CCTGGGGACCCTCAGCCTCATCATC 
+ + + + + 960 

TTCCGGTAGACCGTCCACAAGGTAAGATGGAAGGAGGACCCCTGGGAGTCGGAGTAGTAG 



a KAIWQVFHST 



FLLGTLSLI 



^AG^TG^CAGGTTCACTGTCCCCAAGCTGCTCAGCCTTTTCCTGGAGTTTATTGGT 
+ + + + + 1020 

TCACTACAGAAGTCCAAGTGACAGGGGTTCGACGAGTCGGAAAAGGACCTCAAATAACCA 



a SOVFRFTVPK 



LLSLFLEFIG 



+ + + + + 1080 

CTAGGGTTCGGAGGTCGGACCTTCCCGATGGAGGAGCGGCACGACTACAAGGAGAGTCGG 

dpkppawkgyllavlmflsa - 



TG CCTG C AAACG CTG TTTG AGCAGCAG AAC ATG T/ 

1140 

-ACGGCGTCTACTCC 



108 1 + rAC AGG CTCAAGGTG CCG CAG ATG AG G 

+ + + + + 1140 

ACGGACGTTTGCGACAAACTCGTCGTCTTGTACATGTCCGAGTTCC/ 



a GLQTLFEQQNMY 



RLKVPQMR 



1 1 ^ CCTG GTG TAC AG AAAG G TCCTG G CTCTGTCC AG CG G CTC C 
* + + + * ■ + 1200 

AACGCCAGCCGGTAGTGACCGGACCACATGTCTTTCCAGGACCGAGACAGGTCGCCGAGG 
LRSAITGLVYRKVLALSSGS- 



^ AGAAAGGCCAGTGCGGTGGGTGATGTGGTCAATC 
1201- + + + + + 1260 



TG G TGTCCGT6G ACG TG CAG CG G CTG 



TCTTTCCGGTCACGCCACCCACTACACCAGTTAGACCACAGGCACCTGCACGTCGCCGAC 



RKASAVGDV 



VNLVSVOVQR 
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ACCGAG AGCGTCCTCTACCTCAACGGC 

+ + — + 1320 

TGGCTCTCGCAGG AG ATGGAGTTGCCCGACACCG ACGGAG AGCAGACCTAGCACCAGACG 



5GCTGTGGCTGCCTCTCGTCTGGATCGTGGTCTGC 

12 61 + — + _. + 



a TESVLYLNGLWLPLVWIVVC 

TTCGTCTATCTCTGGCAGCTCCTGGGGCCCTCCGCCCTCACTGCCATCGCTGTCTTCCTG 
1321 + + + + + + i3go 

AAGCAGATAGAGACCGTCGAGGACCCCGGGAGGCGGGAGTGACGGTAGCGACAGAAGGAC 



CTTCATCTCC AAG AAA AG G A ACCACC ATC AG G AGG AG C AA 

Tool -t — j K . . 

+ -■- • 1440 



a FVYLWQLLGPSALTAIAVFL 

AGCCTCCTCCCTCTGAATTT' 
81 + + + — 

TCGGAGGAGGGAGACTTAAAGAAGTAGAGGTTCTTTTCCTTGGTGGTAGTCCTCCTCGTT 
a SLLPLNFFISKKRNHHQEEQ- 

ATGAGGCAGAAGGACTCACGGGCACGGCTCACCAGCTCTATCCTCAGGAACTCGAAGACC 
1441 + + + + + + 1500 

TACTCCGTCTTCCTGAGTGCCCGTGCCGAGTGGTCGAGATAGGAGTCCTrGAGCTTCTGG 
a MRQKDSR-ARLTSSILRNSKT- 

ATCAAGTTCCATGGCTGGGAGGGAGCCTTTCTGGACAGAGTCCTGGGCATCCGAGGCCAG 
1501 + + + + + + 1560 

TAGTTCAAGGTACCGACCCTCCCTCGGAAAGACCTGTCTCAGGACCCGTAGGCTCCGGTC 
a IKFHGWEGAFLDRVLGIRGQ 

GAGCTGGGCGCCTTGCGGACCTCCGGCCTCCTCTTCTCTGTGTCGCTGGTGTCCTTCCAA 
1561 «. + + + + + 162Q 

CTCGACCCGCGGAACGCCTGGAGGCCGGAGGAGAAGAGACACAGCGACCACAGGAAGGTT 

a ^'-GALRTSGLLFSVSLVSFQ - 

™ TGTCTACA ^ CTGGTCGCA ^ 
1521 ———j j » , 

+ + + 1- + 1680 

CACAGATGTAAAGACCAGCGTGACCACCACAAACGACAGGTGTGAGACCACCGGCTCTTA 

a VSTFLVALVVFA. VHTLVAEN - 
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GCTATGAATGCAGAGAAAGCCTTTGTGACTCTCACAGTTCTCAACATCCTCAACAAGGCC 
1681 + + + . + + + 1?40 

CGATACTTACGTCTCTTTCGGAAACACTGAGAGTGTCAAGAGTTGTAGGAGTTGTTCCGG 

AMNAEKAF VTLTVLNILNKA - 

CAGGCTrTCCTGCCCTTCTCCATCCACTCCCTCGTCCAGGCCCGGGTGTCCTTTGACCGT 



1741 + „. 



+ .. 1800 



GTCCGAAAGGACGGGAAGAGGTAGGTGAGGGAGCAGGTCCGGGCCCACAGGAAACTGGCA 
a QAFLPFSIHSLVQARVSFDR - 

1 8 q^^^^^^^^^^^^ ^^"^ G AAG AAGTTG ACCCTG G TG TCG TAG ACTC A AG TTC CTCT 

+ + + + + + 1860 

GACCAGTGGAAGGAGACGGACCTTCTTCAACTGGGACCACAGCATCTGAGTTCAAGGAGA 

a LVT F>-CLEEVDPGVVDSSSS- 



1861 



G G AAG CG CTG CCG G G AAG G ATTG C ATC ACC ATAC. 



-+- 



AC AG TG CC ACCTTCG CCTG G TCCC AG 
+ + + + 1920 

CCTTCGCGACGGCCCTTCCTAACGTAGTGGTATGTGTCACGGTGGAAGCGGACCAGGGTC 
a ^^ A ^GKDCITIHSATFAWSQ - 

CCCTCCCTG CCTCC AC AG AAT AAACCTC ACG GTG CCCC AGG G CTGTCTG CTG G CT 
1921 ^ j ._ , 

+ + + + 1980 



rCGGGAGGGACGGAGGTGTCTTATTTGGAGTGCCACGGGGTCCCGACAGACGACCGA 
a ESPPCLHRJNLTVPQGCLLA - 

GTTGTCGGTCCAGTGGGGGCAGGGAAGTCCTCCCTGCTGTCCGCCCTCCTTGGGGAGCTG 
1981 + + + + + + 2Q4o 

CAACAGCCAGGTCACCCCCGTCCCTTCAGGAGGGACGACAGGCGGGAGGAACCCCTCGAC 

VVGPVGAGKSSLLSALLGEL - 

^TCAAAGGTGGAGGGGTTCGTGAGCATCGAGGGTGCTGTGGCCTACGTGCCCCAG GAGGCC 
A -__ *" + + + + 2100 

AGTTTCCACCTCCCCAAGCACTCGTAGCTCCCACGACACCGGATGCACGGGGTCCTCCGG 

a skvegfvsiegavayvpqea - 

TGGGTGCAGAACACCTCTGTGGTAGAGAATGTGTGCTTCGGGCAGGAGCTGGACCCACCC 
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2101 



+ ~" + + + 2160 

ACCCACGTCTTGTGGAGACACCATCTCTTAC/ 



. + + 

T ^ — 

-ACACGAAGCCCGTCCTCGACCTGGGTGGG 
a WVQNTSVVENVCFGQELDPP 



" + *> + — + 2220 

ACCGACCTCTCTCATGATCTTCGGACACGGGACGTCGGTCTACACCTGTCGAAGGGACTC 



a WLERVLEAC 



ALQPOVDSFp 



2J2 r^ C ^7^" GGGGAGCAOSGCATC « T -"CC S(5AG CCCA e . AG c«c GO 

+ + " + ~+ 2280 

CCTTAGGTGTGAAGTTAACCCCTCGTCCCGTACTTAGAGAGGCCTCCGGTCTTCGTCGCC 
* GIHTSIGEQGMNLSGGQKQR - 

^^cC^CCGGGCTGTATACAGAAAGGCAGCTGTGTACCTGCrGG 

+ + - + + 2340 

GACTCGGACCGGGCCCGACATATGTCTTTCCGTCGACACATGGACGACCTACTGGGGGAC 
a LSLARAVYRKAAVVLLDDPL 

2 3 ^^^^^^^^"^ ^^^^^ TTG G CC AG CATG TCTTC AACC AG GTC ATTG G G C CTG G TG G G 
+ + + + + 2400 

CGCCGGGACCTACGGGTGCAACCGGTCGTACAGAAGTTGGTCCAGTAACCCGGACCACCC 
a ^^'-'^AHVGQHVFNQVIGPGG - 

^ + + + + + 2460 

GATGAGGTCCCTTGTTGTGCCTAAGAGCACTGCGTGCGTGAGGTGTAGGACGGGGTCCGA 
LLQGTTRILVTHALHILPQA - 

^^A^GA^AG^TGGCAAATGGGGCCATCGCAGAGATGGGTTCCTACCAGGA^ 

■ + + 2520 



CTAACCTAGTATCACGACCGTTTACCCCGGTAGCGTCTCTACCCAAGGATGGTCCTCGAA 



a DWIIVLANG 



AJAEMGSYQE 



^^T^GA^GGGGGCCCTCGTGTGTCTTCTGGATCAAGCCAGACAGCCAGGAG AT AG A 

+ + + 2680 
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GACGTCTCCTTCCCCCGGGAGCACACA6AA6ACGTAGTTCGGTCTGTCGGTCCTCTATCT 
a LQRKGALVCLLDQARQPG DR - 

GGAGAAGGAGAAACAGAACCTGGGACCAGCACCAAGGACCCCAGAGGCACCTCTGCAGGC 
2581 + + _„ + + + + 264Q 

CCTCTTCCTCTTTGTCTTGGACCCTGGTCGTGGTTCCTGGGGTCTCCGTGGAGACGTCCG 

a GE GETEPGTSTKOPRGTSAG - 

AGGAGGCCCGAGCTTAGACGCGAGAGGTCCATCAAGTCAGTCCCTGAGAAGGACCGTACC 
2641 + + + + + + 270Q 

TCCTCCGGGCTCGAATCTGCGCTCTCCAGGTAGTTCAGTCAGGGACTCTTCCTGGCATGG 

a RRPELRRERSIKSVPEKDRT - 

ACTTCAGAAGCCCAGACAGAGGTTCCTCTGGATGACCCTGACAGGGCAGGATGGCCAG 



2701 + + + 



CA 

+ 2760 



TGAAGTCTTCGGGTCTGTCTCCAAGGAGACCTACTGGGACTGTCCCGTCCTACCGGTCGT 
a TSEAQTEVPLDOPDRAGWPA - 



tiUAAAGGACAGCATCCAATACGGCAGGGTGAAGGCCACAGTGCACCTGGCCTACCTGCGT 
2761 + + + + _ + + 2820 

CCrrTCCTGTCGTAGGTTATGCCGTCCCACTTCCGGTGTCACGTGGACCGGATGGACGCA 



a GKOSIQYGRVKATVHLAYLR - 

GCCGTGGGCACCCCCCTCTGCCTCTACGCACTCTTCCTCTTCCTCTGCCAGCAAGTGGCC 
2821 + + + + + + 2880 

CGGCACCCGTGGGGGGAGACGGAGATGCGTGAGAAGGAGAAGGAGACGGTCGTTCACCGG 
a AVGTPLCLYALFLFLCQQVA - 

^TCCTTCTGCCGGGGCTACTGGCTGAGCCTGTGGGCGGACGACCCTGCAGTAGGTGGGCAG 
2881 + + + + + + 2g40 

AGGAAGACGGCCCCGATGACCGACTCGGACACCCGCCTGCTGGGACGTCATCCACCCGTC 
a SFCRGYWLSLWADDPAVGGQ 

CAGACGCAGGCAGCCCTGCGTGGCGGGATCTTCGGGCTCCTCGGCTGTCTCC/ 

5ACAGAGGTTCGGTAA 



ia a ■* — ' • — v,OAAGCCA i i 

+ + + + + 3000 

GTCTGCGTCCGTCGGGACGCACCGCCCTAGAAGCCCGAGGAGCCO 
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a QT OAALR_GGlFGLLGCLGA 
TCCATG 

3001 + + 



GGGCTGTTTGCCTCCATGGCTGCGGTGCTCCTAGGTGGGGCCCGGGCATCCAGGTTGCTC 



— + + + + 3Q60 

CCCGACAAACGGAGGTACCGACGCCACGAGGATCCACCCCGGGCCCGTAGGTCCAACGAG 



a GLFASMAAVL 



LGGARASRLL 



3o 6 7-^ GA !!!! CCTGTGGGATGTGGTGCGATCTCCCATCAGc ^^ 

+ + + + + + 3120 

AAGGTCTCCGAGGACACCCTACACCACGCTAGAGGGTAGTCGAAGAAACTCGCCTGTGGG 

a PQRLLWOVVRSPISFFERTP- 

^^A^TCAC^GCTAAACCGCTTCTCCAAGGAGACAGACACGGTTGACGTGGACATTCCA 

+ + + ~ + - + + 3180 

TAACCAGTG G ACG ATTTG GCG AAG AG GTTCCTCTGTCTGTG CC AACTGC ACCTG TAAGG T 

a 'GHLLNRFSKETOTVDVDIP - 

GACAAACTCCGGTCCCTGCTGATGTACGCCTTTGGACTCCTGGAGGTCAGCCTGGTGGTG 
3181 + + + _ + + + 324Q 

CTGTTTGAGGCCAGGGACGACTACATGCGGAAACCTGAGGACCTCCAGTCGGACCACCAC 

a DKLRSLLMYAFGLLEVSLVV - 



^ GCAGTGGCTACCCC^CTGGCCACTGTGGCCATCCTGCCACTGTTTCTCCTCTACGCTGGG 
+ + + + + + 3300 

CGTCACCGATGGGGTGACCGGTGACACCGGTAGGACGGTGACAAAGAGGAGATGCGACCC 
a ^^^TPLATVAILPLFLLYAG - 

33o7^ AG ^ GTATGTGG ^ AGCT ^ TGCCAGCTGAGACG ^ 

+ + + " + + + 3360 

AAAGTCTCGGACATACACCAATCGAGTACGGTCGACTCTGCGAACCTCAGTCGGTCGATG 
a FQSLYVVSSCQLRRLESASY - 

TCGTCTGTCTGCTCCCACATGGCTGAGACGTTCCAGGGCAGCACAGTGGTCCGGGCATTC 



3361 + + + ^ 

+ + + + 3420 

AGCAGACAGACGAGGGTGTACCGACTCTGCAAGGTCCCGTCGTGTCAC 



CAGG CCCGTAAG 
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a SSVCSHMAETFQGSTVVRAF • 

CGAACCCAGGCCCCTCTTGTGGCTCAGAACAATGCTCGCGTAGATGAAAGCCAGAGGATC 
3421 + + + - + + + 3480 

GCTTGGGTCCGGGGAGAACACCGAGTCTTGTTACGAGCGCATCTACTTTCGGTCTCCTAG 
a RTQAPLVAQNNARVDESQRI - 

AGTTTCCCGCGACTGGTGGCTGACAGGTGGCTTGCGGCCAATGTGGAGCTCCTGGGGAAT 
3481 + + + + + + 3540 

TCAAAGGGCGCTGACCACCGACTGTCCACCGAACGCCGGTTACACCTCGAGGACCCCTTA 
a SFPRLVADRWLAANVELLGN - 

GGCCTGGTGTTTGCAGCTGCCACGTGTGCTGTGCTGAGCAAAGCCCACCTCAGTGCTGGC 
3541 + + + + + + 3600 

CCGGACCACAAACGTCGACGGTGCACACGACACGACTCGTTTCGGGTGGAGTCACGACCG 
a GLVF AAATCAVLSKAHLSAG - 

CTCGTGGGCTTCTCTGTCTCTGCTGCCCTCCAGGTGACCCAGGCACTGCAGTGGGTTGTT 
3601 + + + + + + 3660 

GAGCACCCGAAGAGACAGAGACGACGGGAGGTCCACTGGGTCCGTGACGTCACCCAACAA 
a LVGFSVSAALQVTQALQWVV - 

CGCAACTGGACAGACCTAGAGAACAGCATCGTGTCAGTGGAGCGGATGCAGGACTATGCC 
3661 + + + + _ + + 3720 

GCGTTGACCTGTCTGGATCTCTTGTCGTAGCACAGTCACCTCGCCTACGTCCTGATACGG 



a RNWTDLENSIVSVERMQOY 



A 



TGGACGCCCAAGGAGGCTCCCTGGAGGCTGCCCACATGTGCAGCTCAGCCCCCCTGGCCT 
3721 + + + + + + 3780 

ACCTGCGGGTTCCTCCGAGGGACCTCCGACGGGTGTACACGTCGAGTCGGGGGGACCGGA 
a WTPKEAPWRLPTCAAQPPWP- 

CAGGGCGGGCAGATCGAGTTCCGGGACTTTGGGCTAAGATACCGACCTGAGCTCCCGCTG 
3781 + + + + , + + 3 8 4 0 

GTCCCGCCCGTCTAGCTCAAGQCCCTGAAACCCGATTCTATGGCTGGACTCGAGGGCGAC 



a QGGQIEFRDFGLRYRPEL. PL 
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G CTGTG CAG G G CG TGTCCCTC A AG ATCC ACG C AG G / 

3900 

jTAGCAACCGTCC 



3841 Ja gagaaggtgggcatcgttggcagg 

" + + + + + 3900 

cgacacgtcccgcacagggagttctaggtgcgtcctctcttccacccgi 



AVQGVSLKIHAGEKVGIVGR - 

+ ~+ + + + + 3ggo 

TGGCCCCGTCCCTTCAGGAGGGACCGGTCACCCGACGACGCCGAGGTCCTCCGTCGACTC 
a TGAGKSSLASGLLRLQEAAE - 

GGTGGGATCTGGATCGACGGGGTCCCCATTGCCCACG 

:accccgacgtgtgtgacgcgagg 



3961 tggggctgcacacactgcgctcc 

+ + + + + + 4020 

ccaccctagacctagctgccccaggggtaacgggtgc/ 



a GGIWIDGVP 



IAHVGLHTLRS 



402^ TCAG ^ TCATCCC ^ 



+ " + + + 4-080 

AGAGACGCCTACTTGGAG 



TCCTAGTCGTAGTAGGGGGTCCTGGGGTAGGACAAGGGACCG 



a RISIIPQOPILFPGSLRM.nl - 

^GA^GCTG^GGAGCACTCGGACGAGGCTATCTGGGCAGCCCTGGAGACGGTGCAGCTC 
+ + + + + + 4140 

CTGGACGACGTCCTCGTGAGCCTGCTCCGATAGACCCGTCGGGACCTCTGCCACGTCGAG 
a "'"'•^^MSDEAIWAALETVQL - 

AAAGCCTTGGTGGCCAGCCTGCCCGGCCAGCTGCAGTACAAGTGTGCTGAC^ 

+ + : + + 4200 

TTTCG G AACCACCG GTCG G ACG GG CCG GTCG ACG TCATG TTCAC ACG ACTG G CTCCG CTC 

a KALVASLPGQLQYKCADRGE - 

42 oT^ G *ff!I GGGCCAG ^^ 

+ + + + + + 4260 

CTGGACTCGCACCCGGTCTTTGTCGAGGACACAGACCGTGCACGGGAAGAGGCCTTCTGG 

DLSVGOKQLLC.. ARALLRKT- 
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CAGATCCTCATCCTGGACGAGGCTACTGCTGCCGTGGACCCTGGCACGGAGCTGCAGATG 
,1 + + + + + + 432Q 

GTCTAGGAGTAGGACCTGCTCCGATGACGACGGCACCTGGGACCGTGCCTCGACGTCTAC 
QILILDEATAAVDPGTELQM- 



CAGGCCATGCTCGGGAGCTGGTTTGCACAGTGCACTGTGCTGCTCATTGCCCACCGCCTG 

GAC 



4321 + + + + + + 43g0 

GTCCGGTACGAGCCCTCGACCAAACGTGTCACGTGACACGACGAGTAACGGGTGGCG 



a 



QAMLGSWFAQCTVLLIAHRL 



CGCTCCGTGATGGACTGTGCCCGGGTTCTGGTCATGGACAAGGGGCAGGTGGCAGAGAGC 
4381 + + + + + + 4440 

GCGAGGCACTACCTGACACGGGCCCAAGACCAGTACCTGTTCCCCGTCCACCGTCTCTCG 
a RSVMDCARVLVMDKGQVAES - 

GGCAGCCCGGCCCAGCTGCTGGCCCAGAAGGGCCTGTTTTACAGACTGGCCCAGGAGTCA 
4441 + -. + + + + _ + 4500 

CCGTCGGGCCGGGTCGACGACCGGGTCTTCCCGGACAAAATGTCTGACCGGGTCCTCAGT 

a GSPAQLLAQKG1.FYRLAQES - 

GGCCTGGTCTGA 

4501 + - 4512 

CCG G ACCAG ACT 

a G L V • - 
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